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AIM, SCOPE AND METHODOLOGY 
Aim and Scope 
The present study is intended to bring at one 
place in the form of annotation alllitte significant literature 
that is available on my topic of dissertation entitled 
•Fisheries and Fish Production - Potentials and prospects'. 
Although the bibliography is selective in nature, an 
attempt has been made to cover and highlight all the 
aspects of Fisheries and Fish Production at the global 
level, 
I am very much confident that this bibliography 
will be helpful to all those who have some interest in 
the field of^Fisheries' and Fish Production, Mainly 
research scholars in this field will find it helpful. 
I have tried to give adequate data on Fisheries 
Statistics taking the help of current literature parti-
cularly from Food and Agriculture organisation. Yearbook 
on Fisheries Statistics, This bibliography consists of 
three parts. 
Part I deals with introduction which is descriptive 
in nature related to my topic of dissertation, A list of 
periodical, list of the name of fishes, list of illustra-
tion and abbreviation used are given at the end 
of Ilfdpart. 
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Part II which is the main of present study consists 
of an annotated list of 257 documents. 
Part III includes indices: Author, title and 
subject^-irr'cvvN'^a^ -AV^ oX.Y^<^^f>*J^*=^^ o-re^^ir. 
Methodology : 
while embarking on this task a general survey of 
the literature available in important libraries viz. 
Maulana Azad Library, Seminar Library, Zoology Department, 
A.M.U. Aligarh, ICAR, Library, New Delhi, lARI, Library, 
Pusa, N. Delhi, Delhi Public Library, American Library, 
N, Delhi was conducted. Out of a number of periodicals 
covering the field only important ones wfece selected for 
this purpose. A list of periodicals dociunented has been 
given at the end of Part 11, 
Standard Followed : 
As far as possible the Indian Standards recommended 
for bibliographical references (13:2381-1963) have been 
followed. 
After searching the literature entries were recorded 
on 5"x3" cards. The entries in the bibliography contain 
abstracts giving essential information about the articles 
documented. 
iii 
Arrangement : 
After have been made to arrange the entries under 
co-extensive subject headings and far this purpose a 
comprehensive list of subject heading was compiled. 
Although I have taken the help of » classification schemes 
but for further specification helpful sequence guided by 
postulates and principles, has been used for the construc-
tion of the list of subject headings. All subject headings 
are arranged in alphabetical order. 
Under the specific subject headings the entries 
have been made alphabetically by author, 
I have arranged the entries serially and like 
this: 
a) Serial No. 
b) Name of author/authors 
c) A full stop (.) 
d) T i t l e of a r t i c l e which includes s u b - t i t l e and a l t e r -
na te if any. 
e) A f u l l s top (.) 
f) T i t l e of Pe r iod ica l , underlined 
g) Semicolon (;) 
h) Volume & number (not vol. No. ). 
i v 
i) 
J) 
k) 
1) 
m) 
n) 
o) 
P) 
q) 
Comma (,) 
Issue no. 
Semicolon (;) 
Year in numbered 
A comma (,) after year 
Date 
Semicolon (;) 
Page No. begining & ending 
Full stop. 
PART-1 
[ INTRODUCTION) 
INTRODUCTION 
Fishes are cold-blooded aquatic animals with backbone, 
gills, and fins. Fishes are usiially gill-breathing 
vertebrate animal of the Phylum chordata. All members of 
this group have skeleton made up of cartilage or bone and 
swim by means of fins. The term "fish" includes the chondri-
chthyes such as the shark and ray. The science which deals 
with the study of fish is called as ichthyology. Fishes 
are of interest to man because of a number of reasons. Food 
fishes provide a good source of human diet. Primitive 
societies in the South Pacific and South America depend 
largely on fish for food. Both developed and developing 
countries depend largely on fish for food. Another practical 
reason for studying fishes is their use in disease control. 
As predator on mosquito larvae, they help in controlling 
malaria and other diseases caused by mosquito. 
Today fishes are produced for human food, fish meal, 
animal feed, and oil. 
Fishes are considered to provide a nutritive and 
"light" food containing more vitamins (A&D), minerals and 
proteins. Fish is rich in Polyunsaturated fatty acids 
which keep blood cholesterol levels low and reduce the 
risk of coronary hear to disease. 
Use of f i sh as food i s a wise means to help in 
a l t e r n a t i n g m a l - n u t r i t i o n . 
There are a e s t h e t i c and r e c r e a t i o n a l reasons for 
an i n t e r e s t in f i s h e s . Sport f i sh ing i s a way enjoying 
the na tu ra l environment. 
I n t e r e s t in aquarium f i shes and spor t f i sh ing , 
commercial production of f i shes support mul t i - ra i l l ion-
d o l l a r indus t r i e s throughout the world. Fishes are a lso 
valuable labora tory animal in many aspect of medical and 
b io log ica l r e sea rch . 
A number of p r inc ipa l f i sh producing count r ies 
l i k e Japan, U.S.S.R., U.K. and India a re export ing f i sh 
and f i shery products mainly to earn foreign exchange, 
Bet»/een 1973 and 1983, world supplies of f i sh for 
d i r e c t human consumption increased by 28 per cen t ; from 
about 47 mil l ion tons to about 60 mil l ion t ons . 
About 80 mi l l ions tons of f i sh are produced world 
wide each year . About 8 mi l l ions tons of t h i s t o t a l 
comes from inland waters , and the r e s t from marine water, 
Fish meal i s used by about 2 6 per cent of world 
popula t ion . 
F i she r i e s i s viewed as a source of government 
revenue r a the r than as a t a r g e t for i t s a l l o c a t i o n . 
,1 
ORIGIN : 
The f o s s i l s remains of f i s h e s of the o r d o v i c i a n 
p e r i o d i n d i c a t e d t h a t the e a r l i e s t f i s h e s developed a t 
l e a s t 350,000,000 y e a r s ago . P i s h e s appeared as t h e 
f i r s t v e r t e b r a t e d u r i n g the Devonian p e r i o d . F i s h e s of 
t e l e o s t c l a s s , were the dominant from. The l o b e - f i n n e d 
f i s h , c r o s s o p t e r y g i a n s , developed in t h i s p e r i o d , were 
t h e f i r s t v e r t e b r a t e and were the a n c e s t o r s of t h e f i r s t 
amphib ians . 
DISTRIBUTION : 
About 30,000 s p e c i e s of f i s h e s a r e known and a re 
w i d e l y d i s t r i b u t e d a t the g l o b a l l e v e l . T r o p i c a l w a t e r s 
c o n s t i t u t e the l a r g e s t number of s p e c i e s of ocean ic 
f i s h e s and the I n d i a n ocean r e p r e s e n t s the m a j o r i t y of 
t r o p i c a l s p e c i e s . The d i f f e r e n t genera and shown in the 
n o r t h e r n and s o u t h e r n tempera te zones b u t c e r t a i n genera 
l i k e s a r d i n e and hake a r e found in bo th zones . The f r e sh -
wa te r f i s h e s had been d iv ided i n t o seven g r e a t z o n e s . 
Each zone has d i s t i n c t f i s h f a u n a . These zones a r e 
A u s t r a l i a , Madagascar, A f r i c a , S o u t h e a s t e r n A s i a , Europe 
and the r e s t of A s i a , C e n t r a l and South America, and 
North America, 
The fauna of Southern As ia and t h e C e n t r a l As ia 
a r e r e l a t e d each o t h e r . 
The large shore fish faunas of the Indian and tropical 
Pacific Oceans form a related complex. The marine fish 
fauna which are quite different from each other are the 
Arctic and Antartic. Pelagic oceanic fishes specially 
in deep waters, are similar at the global level. The deep 
oceanic habitat are much alike throughout the world -
except in species differences, 
CLASSIFICATION : 
The more than 20,000 species of fish are divided 
into three major classes. The Agnatha or jewsless fishes; 
the chonorichthyes, or cartllagenous fishes (shark, ray) 
and the osteichthyes, or bony fishes. The bony fishes 
are made up of the subclass sacropterygli, loke finned 
fishes, and the subclass Actlnopterygil, ray-finned fishes. 
The recent ray-fins consists of two groups, the Holostel, 
which includes the gar, bocufin, and sturgeon and the 
teleostei, which consists the superorders Elopomorpha, 
having the eel, bonefish, and tarpon; clupeomorpha. 
Including the anchong, herring and shad; osteoglossoraorpha, 
consisting the salmon, pipe and smelt; ostarlophyll; 
protacanthoptergil, comprising the catfish, electric eel, 
minnow, and hatchetflsh, scopelomorpha; Parancantho-
pterygll. Including the codfish, hake, toad fish, and 
trout-perch; Acanthopterygil, comprising the perch. 
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sunfish, tuna, flat fish, killi fish, sculpin, remora, 
sea horse, rock fish, etc. 
FISHERIES : 
F i s h e r i e s i s a c o l l e c t i v e name f o r commercial f i s h i n g 
e n t e r p r i s e s , p a r t i c u l a r l y those of a s i n g l e c o u n t r y o r 
o t h e r g e o g r a p h i c a l u n i t . F i s h i n g i n c l u d e s the c a t c h i n g 
of f i s h e s i n c l u d i n g c r u s t a c e a n s and raalluscks bo th from 
i n l a n d and marine w a t e r s . F i s h e r i e s i s b road ly d i v i d e d 
i n t o f r e shwa te r f i s h e r i e s and s a l t w a t e r f i s h e r i e s . 
FRESH WATER : 
Lakes, r i v e r s n a t u r a l and a r t i f i c i a l ponds a r e 
sou rces fo r f r e s h wa te r f i s h e r i e s . Today f r e s h w a t e r f i s h 
comprise more than 11% of the t o t a l c a t c h of wa te r 
p r o d u c t s of the w o r l d . In I n d o n e s i a , the p r o d u c t i o n of 
f r e s h w a t e r f i s h i s ve ry h igh , more than 300,000 t o n s , 
more than 200,000 tons in Bangladesh and S o v i e t Union, 
and more than 100,000 tons in Uganda, Egypt, Burma, 
common and w e l l known s p e c i e s comprise t r o u t and w h i t e 
f i s h , c a r p and o t h e r c y p r i n i d s , c a t f i s h , m u r r a l s , a n d 
t i l a p i a s . 
Salmon and s tu rgeon a r e some anadromous f i s h e s , 
t h a t spawn i n f r e s h w a t e r b u t l i v e i n s e a . Eel spawn i n 
t h e sea b u t l i v e in f r e s h w a t e r . 
B 
FISHING METHOD IN INLAND WATERS : 
Many techniques are employed to catch fish in 
inland waters, commercial line fishing, which uses 
many hooked and baited branch lines tied to a single 
main line, is widely practiced. 
Handling is used for deep fishing or for catching in 
rocky areas. 
Drifting lines with one or more hooks can also be used 
on lakes. 
Passive and Stationary fishing gear is important in many 
lakes and rivers. 
Wooden baskets generally used in rivers with strong 
currents. 
Bag-shaped-type net are used to catch eel in rivers. 
Small scoop nets, large net bags are also important 
fishing method in freshwater fisheries. 
o 
One of the most common f i sh ing equipment methods 
in freshwater lakes and r i v e r s i s se ining in deeper p a r t 
of lake in temperate zone, A modern mechanized se ine -ne t 
f i she ry requi res only a small number of men. 
Trawls and Ptirsseines are used in large lakes , Unframed 
b lanket nets are used in r i v e r s I t a l a y . 
Cast nets are more used in clear waters in lakes and 
in r i ve r s . 
Gil l nets are usually used by lake fisherman. 
SALT WATER 
Fishing in salt-water ranges from small traditional 
operations involving one man and with large fleets for 
deep sea and distant fisheries. 
Shellfishes (molluscks and crustaceans) sea weed, 
small coastal fish object of traditional fishery. 
In the United states, sports fishing is to be 
considered an important on the stock of commercial fish. 
The most important sea fish are herring-like fishes 
such as anchovies, herring in the North Atlantic and 
Pilchard in the Coast of South Africa. Cod family includes 
Atlantic salmon, the Alaska Pollack and the haddock. 
Horse mackerel and mackerel are important in saltwater 
fisheries. 
Different species of tuna specially yellowfin 
tuna, and skipjack; salmon and copelins; mulkfish; 
flat fishes; hake; croakers and nedfish; mullets and 
menhaden and the north Pacific herring; many molluscks 
and a large number of crustaceans such as king crab, 
lobster and sping lobster, prawns, and shrimps are 
important. 
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REVERINE : 
The rivers have been historically and traditionally 
the source of fish. 
The reverine fishery resources of India includes 
five major river systems, namely the Ganga^ the 
Brahmputra and the Indus river system in the north, 
together with the Peninsular East coast and the West 
coast river systems in the South, 
The Ganga system, which has the total length of 
about 8,047 km and is regarded as one of the largest 
river systems in the world, covers the states of Haryana, 
Uttar Pradesh, Bihar, West Bengal and Parts of Rajasthan 
and Madhya Pradesh, This system has the richest fresh-
water fish fauna of India ranging from the torventional 
fishes of hills to the culturable gangetic carps, the 
hilsa and a wide group of classes of other species, 
some of great commercial value. 
The Brahmputra have several species of carps, 
catfishes and air breathing fishes, hilsa, which is 
commercially important. 
The Indus system includes the exotic rainbow 
and brown trouts, a variety of indiginous carps and 
catfishes. 
f/gMkBR£APiS a, F^/?^ C/^^S 
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The trout streams of iCashtnir constitutes one of the 
world's richest sport fishing waters. 
The west coast river system refers to all fish 
fauna consists of carps, catflshes, mahsurs, murrels, 
perches, prawn etc, 
Reverine fisheries systems have been greatly 
effected as a resource of water pollution mainly caused 
by industrial sewage or effluents which decline in 
yield of fish. In the Ganga system where carp yields 
dropped from 307 kg/ha/yr to 245 kg/ha/yr in a decade. 
LAKES AND RESERVOIRS : 
Naturally formed lakes and man-made reservoirs 
constitute great potential fishery resources in India. 
It has an area of about 0.72 million ha in the country. 
From Kodaikanal Lake, the fish production was recor-
ded to be 5.3 kg/ha. From Yercand Lake fish production 
was 31.6 kg/ha/year. From Ooty Lake it was recorded 
to be 75 kg/ha/yr, 
Logtak Lake is dominated by air-breathing fishes 
such as Channa striatus, C. punctatus, Anabas testudineus 
and Clarias batrachus. Other forms were Wallago attu, 
P. sarana, P. sophore and P, ticto. Cyprinus carpio 
1, Reservoir Fisheries by CJFRI Management Technology, 
West Bengal. 
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was introduced later in the lake. 
Annual production of fish from this lake is estimated 
to be 2 62 t , 
RESERVOIRS : 
Reservoirs are man-made ecosystem without a parallel 
in nature. India has a network of river systems which are 
generally classified as Himalayan rivers, Decan rivers, 
coastal rivers and rivers of inland drainage basin. About 
800 major and medium projects were taken up after country's 
Independence in 1947 of which 445 have been completed, 
India will have about 6 million ha of surface water area 
in the next two decades. Fish yield from reservoirs is 
low that may be due to inadequate Understanding of the 
ecosystem, fish behaviour, and fish management, 
India freshwater reservoirs would fall under five 
to six types for carps, catfishes etc, 
Bhavanisagar (Tamil Nadu), Nagarjunasagar (Andhra 
Pradesh) and Govindsagar (Himachal Pradesh) are the good 
productive reservoir and Konar reser-voir in Bihar. The 
reservoir management in India largely centres on the 
development of carp fishery, specially to Gangetic 
major carps. The reservoir of Ganga System includes 
mahseers, the snow trout, medium carps, (Labeo spp,) 
11 
and goonch, I n d i a n major ca rps and o t h e r s ca rps and 
t h e major c a t f i s h e s , 
Bhavanisagar , the Govindsar , r e s e r v o i r s bo th have 
r i c h f i s h fauna and f i s h ' s y i e l d , Labeo s p p . , C, c a r p i o 
and Mystus seengha la and o the r s p p , c o n s t i t u t e the f i s h 
fauna of t h e s e two r e s e r v o i r . F e r t i l i s a t i o n of t h e 
r e s e r v o i r i s e x p e n s i v e . Capture f i s h e r i e s l a r g e l y made 
of economic l a r g e l y made of economic l a r g e c a t f i s h e s 
as in t h e case of Nagar junasagar and Tungabhadra, Capture 
f i s h e r i e s made of economic c a r p and l a r g e c a t f i s h e s as 
i n Bhavan i saga r , 
Under s c i e n t i f i c management the y i e l d of r e s e r v o i r 
f i s h e r i e s in I n d i a can e a s i l y be reached t o 50 k g / h a / y r . 
This w i l l g e n e r a t e a n a t i o n a l income of Rs, 750 m i l l i o n 
rupees and open up a ga in fu l employment f o r 50,000 
f isherman w i t h a n e t pe r c a p i t a annual income of Rs ,5000/ -
F i sh h a n d l i n g , i c e p l a n t s , pack ing , t r a n s p o r t and 
market ing would open f u r t h e r employment p p o r t u n i t i e s 
f o r s e m i - s k i l l e d and u n s k i l l e d w o r k e r s . 
RESERVOIR MANAGEMENT IN U.S,S.R. 
There a r e hundreds of r e s e r v o i r s l oca t ed over 
d i f f e r e n t c l i m a t e r eg ions of l i .S .S .R . The t o t a l r e s e r v o i r 
1 . Souvenier 4 th (FAO/UNDP p r o j e c t ) , 1984, 
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area in U.S.S.R. is over 5 million ha. The present 
fish production from Soveit reservoirs is 440,000 t 
per year and in near future it may rise by another 
170,000 t. 
Breams, Abramis brarma, common carp, cyprinus 
carpio, Luciperca form the valuable food fishes from 
Russian reservoirs. In order to increase fish produc-
tion, the Soveit Union introduced some exotic fish of 
Chinese origin in her reservoirs such as grass carp 
and silver carp, 
IN U.S.A. 
In U.S.A., there exist at present 286 completed 
impoundments which have an overall capacity of more than 
218 million acre feet an area over 16,20,000 ha of surface 
wa ter, 
In U.S.A. principal measure adopted to improve 
the reservoir productivity to control over populated rough 
fishes (common carp, Cyprinus carpio, etc.) and forage 
fish to reduce competion with game fish for food and 
space. 
ESTUARINE 
Estuaries have a free connection with the open sea 
and derive fresh water from land drainages resulting in 
lowering of salinity. The extent of estuarine waters 
Flg-'i LAT3S ^•/^LC:A/lRfJ^£/l 
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of India i s est imated a t 2,6 mi l l ion ha. Fish and prawn 
use these areas as na tu ra l nu r se r i e s and feeding grounds. 
The economic species include: c a t f i s h e s , mul le t s , mul le ts , 
c lupe ids , ribbon f i s h e s , Bombay duck, ca t f i shes use these 
e s t u a r i e s as to feeding a r eas . Major e s tua r i e s of India 
with t h e i r est imated y ie lds a r e ; 
Hooghly 17,412 t in 1975-76 6000 t / y r in 81-82 
by Hilsa species. 
Mahanandi 550 t / y r d u r i n g 1961-62 M u l l e t , 
M, c e p a l u s ( 3 1 - 4 7 % ) . 
G o d a v a r i 196 k g / h a / y r - 1963-1965 Renauds 
58%. S h a r k s and r a y s 34%. 
C a u v e r i and Narmada a l s o g i v e s a t i s f a c t o r y f i e l d of f i s h . 
PRINCIPAL lAGOONS OF INDIA : 
Among t h e t h r e e P r i n c i p a l l a g o o n s C h i l k a Lake 
(116000 ha) and P u l i c a t Lake h a v e b e e n s t u d i e d i n 
d e t a i l s by C I F R I . F i s h y i e l d from C h i l k a Lake was 2740 
t o n n e s i n 1 9 7 0 - 7 1 . 
C h i l k a o f f e r s t r emendous s c o p e f o r d e v e l o p m e n t 
of R e n - C u l t u r e of Prawn and m u l l e t s . P . monodon, 
M - c e p h a l u s , L a t e s m a c r o l e p i s and L a t e s c a l c a r i f e r a r e 
h i g h l y p r i z e d and s u i t a b l e f o r c u l t u r e . 
PULICAT LAKE 
The d o m i n a n t s p e c i e s f o r c a t c h a r e P . i n d i c u s and 
M, c e p h a l u s . Th i s Lake has t r e m e n d o u s p o t e n t i a l f o r 
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Penaeid prawn s e e d and development of P e n - c u l t u r e of 
prawn and m u l l e t s , 
FISH-FARMING OR AQUACULTURE 
The people of Egypt were pro]^ably the f i r s t in t h e 
world t o c u l t u r e f i s h as f a r back as 2500 B.C. showing 
T i l a p i a be ing f i s h e d ou t of an a r t i f i c i a l pond. Carp 
c u l t u r e was widespread in China i n 2000 B.C. From China, 
c a r p c u l t u r e immigrated t o Malays ia , Taiwan, I n d o n e s i a , 
Thai land and a l s o t o o the r c o u n t r i e s of t h e wor ld , 
AIM OF FISH CULTURE : 
The aim of f i s h c u l t u r e i s t he r a t i o n a l r e a r i n g of 
f i s h i n c l u d i n g t h e c o n t r o l of growth and b r e e d i n g . F ish 
c u l t u r e i s c a r r i e d ou t in Ponds i n c l u d i n g the s t o c k i n g 
and maintenance of ponds . F i s h c u l t u r e i s c a r r i e d ou t 
in Ponds fo r the commercial p r o d u c t i o n of f i s h e s f o r t h e i r 
consumption as food . 
As f a r the type of farms, t h e s e may be c l a s s i f i e d 
a s e x t e n s i v e , s e m i - i n t e n s i v e and i n t e n s i v e f i s h c u l t u r e 
acco rd ing t o whether t h e farming i s based on a r t i f i c i a l 
f e e d i n g or n a t u r a l f e e d i n g . Ex tens ive farming means 
o b t a i n i n g a q u a n t i t y of f i s h c o r r e s p o n d i n g t o n a t u r a l 
p r o d u c t i o n of f i s h i n t e n s i v e farming seeks t o p rov ide a 
maximum q u a n t i t y of f i s h in a minimum of w a t e r . 
1.) 
The fish culture modified its image in Europe 
and is mow oriented towards the production of fish for 
consiunption, or towards fish for restocking. 
Artificial fertilization and feeding with pelleted 
food are now used for both salmonids and cyprinids. 
Throughout China, Indonesia, Vietnam, Corobodia 
fish culture are expanding among the species, the most 
important is the Chinese carp&s group. 
In India and Pakistan Fish culture is ancient. 
In the Philippines fish culture is carried out in brackish 
water. The same in the case with intensive culture of 
eel in Japan, 
Recently, methods have been developed for artifi-
cial breeding of saltwater fish and now it is possible 
to have a complete life cycle under hatchery control. 
Carp culture are being practiced and raising 
world wide, is a good example of advanced techniques. 
For spawning process which is usually aJ.ded by 
harmone injection. After spawning, the parent fish are 
separated from the eggs and taken to a second pond. 
The fry, hatched after a few days, are transported to 
shallow plankton rich nursing ponds, where they remain 
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until the fall of the gear on the next spring. 
In Asia fry of common or golden carp are generally 
bred under culture conditions in hatcheries. Bigger ponds 
are needed for rearing the fish in the second year of 
life. 
There are large carp ponds in Czechoslovakia, while 
in Asia common carp are often cultured in rich fields. 
For feeding carp in ponds, soybeam meal, rice bran, 
and such as agricultural products are used. 
In Central Europe, carp are ready for the market 
after the third summer. In Southern Europe, Hungary, 
Yugoslavia after the second summer. 
By scientific management it is now possible to 
obtain yields as high as 3,500 kg/ha for carp in warm 
water ponds. Other fishes such as Chinese carps or grass 
carp may be similarly raised in ponds. 
India ranks next to China and Russia in inland 
fish production in the world. About 3,0 million ha of 
water spread reservoir area is available for fish culture. 
The average yield is 5-8 kg ha- from the reservoirs in 
India, while in U.S.S.R. and U.S.A. the yield is 40 kg 
ha- , 
} / 
The reservoirs in India provide valuable fishery 
resources; the present all India average fish production 
is 7-8 kg/ha/yr. 
TROUT CULTIVATION : 
Trout cultivation in Europe and North America is 
much younger than carp culturation. Trout are cold 
water fish requires a constant supply of sufficient ©2 
making culturation more difficult. Trout ponds are 
located in mountains areas in pure water. Fertilization 
is carried out by mixing the milt of male with the eggs 
of female on stripping her. Fertilized eggs are released 
in O2 rich and cool water. Hatched fry are transplanted 
to rearing ponds for feeding. 
Farming trout in brackish water or sea water was 
of special interests. Since World War ll, trout farming 
in sea water has grown. Cultivation is carried out both 
in artificial ponds and innatural ponds, 
OTHER TYPE OF AQUACULTURE 
MOLLUSKS : Mullusks are being cultivated in many parts 
of the world, 
OYSTER CULTIVATION s It is quite important in Asia, 
Europe and North America, in northern Europe, oysters 
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have been cultivated on the Ocean bottom. Romans are 
said to have been the first to farm oysters. 
Today oysters are cultivated on the Pacific Coasts 
of North America, as well as on the Southern Atlantic 
Coast and Gulf of Mexico. 
Australia, the Philippines, and South Africa also 
posses farms, and the Japanese grow edi]^ le oyster. While 
growing to marketable size, the oyster ra\ist be protected 
against predators, such as starfish, 
BLUE MUSSELS are cultivated in Italy, Spain, France, 
the Netherland and near West Germany in the North sea 
and the Baltic. 
PEARL OYSTER CULTURE : 
Japan Pearl farming is one of the most famous 
industries, dating to 1893. The treated oyster is placed 
in a culture cage on a floating raft, and after a period 
of some months or years, the cultured oyster produces a 
pearl. Japan's pearl producing sentres, once scattered 
along the coasts are concentrated in the Inland Sea. 
CRUSTACEANS : 
Crustaceans mainly shrimp are also cultivated. 
In Japan, immature shrimps are caught in coastal waters 
and transferred to ponds. 
]l\ 
Today, mostly in the United States and Japan, 
shrimp are cultivated by catching adult-egg-bearing 
females. The female shrimp are transferred to large 
seawater, ponds adjacent to the sea or to tanks. After 
hatching, the shrimp are fed in indoor tanks with 
cultivated plankton. After lo days they are brought to 
shollow ponds for further cultivation or for distribution 
to other farms. 
Prawns are now being cultivated in Japan, USSR, 
U.K., India both in fresh water and in brackish water. 
SHRIMP CULTURE : 
Shrimp culture are being carried out in Southeast 
Asia, Malaysia and Singapore, India, Indonesia, The 
Philippines, Taiwan, Japan (intensive Shrimp culture). 
United States (experimental), Latin America, Africa, 
Korea, Europe. 
Truly intensive shrimp culture has played a signi-
ficant role in southeast Asia, Experiments in Malaysia 
have demonstrated the potential for culture of fresh 
water prawns. 
In Southeast Asia seven 13 spp, of Penaeid shrimps 
may be found in ponds used in culture. Seven species of 
Penaeids including the Indian Prawn, Penaeus indicus ot 
::o 
giant Tiger Prawn, P. monodon, yellow and green tiger 
prawn are cultured and eaten, 
MALAYSIA AND SINGAPORE i 
In these countries there is no tradition of brackish 
water pond culture, Singapore has become the first country 
to support shrimp culture exclusive of fish, 
PHILIPPINES : 
The traditional methods of shrimp culture is also 
ased in this country. As in Malaysia and Singapore, Pond 
site selection is crucial, Philippine culturists concern 
chiefly with two factors*soil type and elevation,of shrimp 
culture in pond is more elaborate. 
In Taiwan traditional method of culture is practiced, 
INTENSIVE SHRIMP CULTURE IN JAPAN 
The model for improvement of shrimp culture in 
Southwest Asia and throughout the world is the Japanese 
method of farming the Kurxima shrimp, in modern Japanese 
culture all life stages, from egg to adult, are passed 
in captercity, 
EXPERIMENTAL SHRIMP CULTURE (U.S.) : 
The largest shrimp fisher in the world is that 
exploited by Cuban, Mexican and American trawlers in the 
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Gulf of Mexico. The Brown shrimp (P. azetecus); the 
White shrimp (P. setiferus), the Pink shrimp (P. duorarum) 
etc. form the basis along the Atlantic coast of the 
United States. The yields of these species are high in 
the U.S. 
Further growth of the shrimp culture industry will 
result from result into new parts of the world. 
SHRIMP PRODUCTION IN TAIWAN AND INDIA 
While Taiwan and other countries have increased 
their production; but there is no effect of effect yet on 
price of Indian - shrimp. The cost of production under 
extensive culture in India is US $ 2-3 per kg while in 
the intensive system of Taiwan, it is around $ 7. 
Originally, 1.9 million ha had been considered as 
suitable nation wide but now this has been reduced 
900,000 ha. 
In India, The Brackishwater Fisheries Development 
Authority (BFDA) has proved effective in Orissa in 
Prawn farming development. Approximately 10 to 15% of 
potential wild seed supplies are being trapped. 
Brackish water shrimp culture in Adhra Pradesh 
is being done. 
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SHRIMP - WORLD MARKET 
Shrimp is the number one sea food in the U.S. and 
Japan, and World wide. For the last ten years the, U.S. 
has been the largest market for shrimp in the world. 
The U.S. is also a major Importer of Shrimp, currently 
importing about 75% of shrimp consumed. The trend toward 
increasing imports is also found in the Japanese market, 
in 1970, imports were a 57,000 tons in Japan, by 1981 
that figure had increased to 161,000 tons. Per capita 
consumption in Japan to reach 4,7 pounds. Domestic sources 
of shrimp provide two-third of the West European demand. 
Any increase in world wide demand will have to be met by 
farm-raised shrimp. 
Aquaculture contributed near about 5% of the total 
supply, Japan contributed 34% of the total shrimp world 
supply and is the major importers of shrimp in the world 
1 
followed by U.S. and Europe (28%). 
CULTURE TIGER PRAWN (P. monodon) : 
Tiger prawn is one of the important species in the 
traditional culture fisheries of the Southeast Asian 
countries and of file Indo-Pacific region. The countries 
in which Tiger Prawn is being cultured are Taiwan, 
1, Lukens, R, and others. Sea Grant Advisory Service, 
1985, Apr,, pp. 1-2, 
9 3 
Philippines, Thailand, Malayasia, Indonesia, Bangladesh, 
India and Kuwait, in Indja, tiger prawns are cultivated 
in the Pokkali Paddy fields and Perinnial fields of 
Kerela, Bheries of Sunderban areas in West Bengal and in 
West Bengal and in A.P. 
Tiger Prawn selected for culture experiment in 
polythene lined sandy beach pond of the Central Marine 
1 2 Fisheries Research Institute (CMFRlfe Calicut in 1984. ' 
Culture of other spp. such as catfish. Labyrinth 
fishes, pipes and perches, black bass and Sunfished, 
Tilapia spp., mullets (Mugilidae), true eels, freshwater 
solmonids, Ayu, Sturgeon, Pompano, Japanese yellow tail 
culture. Pelagic fishes. Squid etc. are being done in 
a number of developed and developing countries. 
FRESH WATER PRAWN CULTURE IN INDIA 
In India, the giant fresh water Prawn, Macrobrachiun 
rosenbergii and the river prawn, M, malcolrasonii and two 
fresh water prawns of great economic importance inhibiting 
most of the major rivers. The growing demand for these 
prawns, both in their seed for culture in confined waters 
promoted. Central Fisheries Research Institute to develop 
an Indigenous technology of seed production at the prawn 
breeding technology. 
1,2. CMPRI, Calicut. 
BOBP's Population for fisheries Development, Bay of 
Bengal News, No.25; 1987, March; pp. 2-3, 
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FRESH WATER AQUACULTURE DEVELOPMENT IN CHINA 
In China approximately 2.74 million hectares of 
inland water have been sub divided specially for fish 
ponds (28%), the rest consists of lakes, reservoirs, 
rivers and channels. Fresh water fish production totalled 
1,115,900 t in 19 79. Fish culture accounted for 813,300 t, 
not counting almost 40,000 million fry. The most popular 
species comprises 4 Chinese carps (grass, black, silver 
and bighead). 
The great majority of Chinese carp fry and finger-
lings are produced in hatcheries, by means of controlled 
spawning in ponds or by artificial fertilization poly-
culture is widely practiced in China. Tilapia farming 
is also done. 
The average annual yield in 1979 was 2,750 kg/ha. 
Both extensive and intensive polyculture of Chinese carp 
iB being practiced. The main species in southern China 
which are cultivated are H. molitrix (Silver carp), 
S. mossambicus (tilapia). A, nobilis (bighead carp), 
M. amblycephala (W, bream), C. idella (grass carp), 
M, piceus (black carp), C. molibrella (mud carp) and 
1 
C, carpio (cRKnmon carp) , 
1. PAO Fisheries Technical Paper No.215, 
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COMPOSITE FISH CULTURE 
The composite species of fish of different feeding 
habits or different weight classes of the same species 
are stocked in a definate ratio in the same pond. This 
system of pond management is known as mixed fish farming 
or composite fish culture or Polyculture, 
Polyculture are being done in a number of countries 
like China, Hong Kong, Malaysia, Singapore, Taiwan, 
Japan, Pakistan, Indonesia and Burma. 
In China, the fishes cultured are black carp, the 
grass carp, silver carp, common carp, breams and mud carp. 
In Ihailand, Malaysia and Singapore, the polyculture 
includes grass carp, big head, silver carp and common 
carp in varying compositions. Fishes are stocked at a 
rate of 650 to 1750 per ha. 
In Taiwan, mugil cephalus,:!! as in Hong Kong, is 
stocked with carps. 
In Japan, grass carp, silver carp and big head 
have recently introduced. Eel and pond smelt are also 
included. 
In India, Pakistan and Burma, Indian major carp 
Catla catla, Labeo species and C, mrigala are stocked 
in the same pond along with silver carp, grass carp 
and common carp. 
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MIXED FISH FARMING IN INDIA : 
Carp culture can be broadly divided into three 
system. The European, based on common carp; The Chinese, 
based on Chinese carps and the Indian, based on Indian 
carps. Both in China and India polyculture is in 
ptactice with the indigenous carps. In India, commonly 
polyculturable species are the Catla, Catla catla (Ham), 
rohu, Labeo rohita (Ham.), and mrigal, Cirrhinus 
mrigala (Ham.). Grass carp, ctenopharyngodon idella 
and silver carp, Hypophthal raicthys molitrix. These two 
species of fish were imported by the central Inland 
Fisheries Research Institute, Barrackpore, West Bengal, 
in 1969 from Thailand from where common carp, Cyprinus 
carpio too was imported in 1957 for polyculture, 
METHODS ARE ADOPTED IN POLYCULHRE 
PREPARATION OF FISH POND : 
Choice of Pond site, adequate water supply to fill 
in Ponds at any time of the year, topography of the site, 
soil type (pH value etc.) are the primary consideration 
in the preparation of fish farm. 
Ponds should be free from weeds and predators 
before stocking fish to achieve maximum production of 
fish. 
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a) WEED CLEARANCE 
It should be cleared by manual labour employing 
the chemicals such as 2, 4-D, gramoyone and ammonia etc. 
have to be used at rates 8 to lO kg/ha of water to clear 
weeds such as Hydrilla, Neiyas etc. These weeds can also 
be controlled by grass carp, 
b) ELIMINATION OF PREDATORY AND TRASH FISHES 
Unwanted f i s h e s s h o u l d b e removed f r o n p o n d s by 
t h e u s e of c h e m i c a l s and p i s t i c i d e s . Use of o i l c a k e of 
mahua i s e f f e c t i v e a t 200-250 ppm ( i . e . 2000-2500 k g / h a 
m e t e r ) . 
C) CHECK ON WATER QUALITY 
A l k a l i n e w a t e r s a r e p r o d u c t i v e . Lime i s t h e r e f o r e 
added t o c o r r e c t a c i d i c w a t e r s . 
St 
d) POND FERTILIZATION 
Both organic and inorganic manures are used for 
natural fish pond production. Raw cowdung is applied in 
the pond at the rate of 2oOO kg/ha prior t5 days of 
s toeking, 
2. STOCKING 
Healthy f inge r l ings of about 100 mm length ane 
stocked in prepared pond. 
2 A 
a) SELECTION OF SPECIES 
Indian major carp, catla, rohu and mrigal along 
with exotic silver carp and grass carp in a definate 
proportions according to the hactare of water area, are 
to be stocked, 
b) SUPPLEMENTARY FEEDING 
A mixture of oil cake of ground nut or mustard 
and rice polish or brain in Ijl ratio by weight is an 
efficient supplementary feed. Feed is given daily per 
hactare. 
c ) CHECK ON FISH GROWTH 
Periodically fishes- are examined by sample netting 
to confirm their growth, healths. Fishes are treated 
usually by KMNO^ solution to check bacterial infection 
and parasitic infection are to be checked if it is 
noticed, 
HARVESTING AND PRODUCTION 
Markatable fishes are harvested periodically. Fishes 
are removed effectively by drag netting, 
COST AND RETURN IN CQMPCBITE FISH CULTURE 
An average production of 4000 kg of fish per hactare 
per year can be expected. The cost and return vary from 
place to place and with time. 
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Estimated expenditure for one hectare : 
Rupees 
1 . Pond prepara t ion 1,900,00 
2. Cost of f inge r l ings 850,00 
3 . Cost of lime 400,00 
4 . Cost of organic manure 250.00 
5. Cost of inorganic f e r t i l i z e r s 700,00 
6. Cost of feed 7,700.00 
7. Weed supply of grass carp was 300,00 
included 
8. Cost of netting for pond preparation, 600,00 
sampling and harvesting 
9. Depreciation, maintenance and 300,00 
miscellaneous 
10. Labour for watch and ward, 3,300.00 
feeding manuring etc. 
11. Rental of the pond 1,000.00 
12. Interest of an working capital 1,660.00 
for pne year 
13 Total expenditure 18,2 60.00 
Income from fish sale 32,000.00 
(4000 kg/ha/yr). 
Net p r o f l t / h a / y r 13,740.00 
(32000-182 60) 
Return on Operational cos t s 75.2% 
Source: Carp Culture News l e t t e r by CIFRI Technology 
Barrackpore, w, Bengal. 
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Figure ^ Milt is taken from the male with a syringe and is then used for artificial 
fertilization of female ova (Photo F. Botts) 
JtvJ3UCEa> 8A.EE3>JMC^ -T£C H N l<a.U E. 
;{(i 
INDUCED BREEDING (Hypophysation) 
The fish seed collected from the river systems 
were not only of desired species but also of uneconomic 
species. Therefore the suitable methods were developed 
to obtain the pure seed of cultured Indian and Chinese 
carps, Brazil was the first country to develop a tech-
nique for hypophysation, Russian were the first to 
introduce hormone treatment in fish culture after the 
Brazilians, 
Induced breeding is being carried out in China, 
Japan, U.S.S.R. , U.K., India and a nximber of other 
developed and developing countries to in obtain desired 
quality of fish's seeds and to increase seeds production. 
In India, the first attempt to induce fishes to 
spawn was made by Khan in 1937 using mammalian Pituitary 
hormone successful fish spawning by administration of 
Pituitary extract in Indian major carps was achieved in 
1957 in silver carp and grass carp, introduced in India 
in 1959, in 1962 at Cuttack station of Central Institute 
of Fisheries Education, 
INDUCED BREEDING TECHNIQUE . 
Pituitary gland are dissected from the brain of 
granid fishes as well as from well preserved teleost fish. 
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The gland then is kept in absolute alcohol in bottles 
for preservation. The glands of males and females of 
Indian major carps and Chinese carps can be kept together. 
For induced breeding purposes, brood fishes has to be 
build up and reared into prime nature condition. Ponds 
should be cleaned and well fertilized, 
Indian major carps catla, rohu and mrigal, they 
can be stocked together. Male and female may be kept 
in separate ponds, 
Chinese silver carp and grass carps also are 
stocked together. These species do not breed in confined 
water. Therefore hypophysation technique is needed in these 
species to induce them for breeding whereas common carp, 
Cyprinus carpio breeds in confined water, does not need 
this technique. 
The males can be distinguished by the roughness 
of the Pectoral fin whereas, the female by bulging 
abdomen. 
Pituitary glands are taken out from alcohol and 
are macerated in a homogenizer and the extract of these 
glands is then centrifuged and only the supernatant 
solution utilized for injection. 
A known quantity of this solution at definate 
interval according to the body weight of fish is given 
Intramuscularly at the shoulder region near the base 
of the dorsal fin by a hypodermic syringe. 
Both the injected males and female are kept together 
in a breeding hapa for spawning. Two males per female are 
kept together in breeding hapa. 
The breeding hapa is fixed to bamboo poles in 
a pond, channel, river or any water shed for controlled 
breeding. 
Ripe males with milt oozing freely or on being 
gently pressed on bulging abdomen of females and with 
reddish vent are selected for breeding purposes. 
The Indian major carps normally breeding once a 
year through hypophysation during monsoon in confined 
water. The number of eggs released in each breeding hapa 
vary from 75000 to 100,000. 
HATCHERIES DEVELOPMENT FOR FISH SEEDS PRODUCTION 
Inland fishery has developed scientifically. Fish 
seed production has developed by commercidl and modern 
hatchery system. Ihe introduction of commercial hatcheries 
has helped West Bengal and Haryana to achieve a breakthrough 
A visuv of modern carp hatcherv at Oamdama, Haryana, inaug'jrated 
by Rao Birendra Singh. Hon'ble Minister of Agri. & Rural 
Recostruction on 25th Dec, 1981 
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in fish seed productdion. The 60% of the total fish seed 
output comes from West Bengal. 
The fish seed hatcheries have recently operated in 
different states of India n\imbering the total of such 
hatcheries 23. 27 are under construction. 35 hatcheries 
are to expected under the Seventh Plan target. 
At present a network of 184 Fish Farmers Development 
AgencJgB (FPDA) have been set in the different part of the 
country to trained the farmers for fish culture. 
Recently in Uttar Pradesh 7 modern hatcheries have 
been operated for fish seed production. Some of them are 
being aided by World Bank and remaining by the U.P. 
Government. 
MODERN FISH HATCHERY AT DAMDAMA, HARYANA 
The fisheries Department of Haryana is producing 
about 8 million fish seed of major carps and common 
carps annually at its 12 fish seed farms, having a total 
of 21,50 ha nursery area. This is much less than the seed 
requirement for stocking the reservoirs and ponds. 
The modern fish hatchery Model CIFE-D80 at Damdama 
2 
in Haryana has been operated recently. This Fish Hatchery 
1, Employment News, Vol. XII, No,ll, 13th June, 1987,p.1. 
2. News Letter, CIFE, Bombay, No.l, Jan-Feb,, 1982, 
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would boost the economy of the backward region. The modern 
Fish Hatchery at Damdama has been set up under the 
technical guidance of the ICAR, During the current year 
20 lakh fish freed will be produced at this centre. When 
fully operational, the hatchery will produce 50 lakh seed 
annually. This Modern hatchery when full developed can 
meet the fish seed demand for the entire Haryana, These 
seeds will enable the villagers and the Panchayats to 
get a fish production of 4o00 kg/ha from culture according 
to Dr. O.P. Gautarti, D.G. , ICAR. 
Ihe breeding unit of this iftodern hatchery consists 
2 000 litre capacity plastic pools along with water 
current system with PVC pipes and ensured above 95% 
hatchery on commercial scale. The unit is easy in 
operation and can be used by rural f ish farmer, 
POTENTIALS AND PROSPECTS OF INLAND FISHERIES IN INDIA. 
The potentials of inland fisheries in increasing 
fish production through aquaculture are increasingly 
realised in all fish producing countries of the world. 
The global aquaculture production has increased from 
1 million tonnes in 1973 and 6 million tonnes in 1976, 
a six fold increase in a decade. This figures includes 
the bulk of inland aquaculture. 
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The high yielding technologies and for the further 
development of inland aquaculture is being hoped by 
the efforts of Pood and Agriculture Organisation (PAO). 
India has large inland water resource suitable for 
fish production and rich fish genetic resources are availa-
ble to Culture and management. The inland water resources 
comprises about 2 7300 km length of major river system, 
1.25 lakh km length of canals, 30 lakh ha of large and 
medium reservoirs, 4 lakh ha of irrigation tanks, 10 lakh 
ha of ponds and tanks; and about 2.4 lakh ha in Principal 
lagoons and 14 lakh hectare of brackish water are along 
the coastline. 
The conventional inland fish production was 30% 
of the total fish production till 1961. In 1961 it was 
reached to 2,77 lakh tonnes in 1980, it again had gone 
up to 9.00 lakh tonnes. 
The inland fisheries production are estimated 
around 4 million tonnes as against 4.5 million tonnes 
for marine fish production. The inland fish production 
is largely cultured based and the production is being 
increased further by applying modern technologies. 
Carps, hilsa, large catfishes, air breathing catfishes 
and murrels, mullets, prawn etc. are high prized varieties 
/=/g." !• /y7i;/.^£^r ^ / ^ 6 ' 4 / z . S /J /»J 
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and their value would be Rs,45o crores if 50% of the 
produces of 9 lakh tonnes is valued at Rs. 10,000/- per 
tonne, 
SECTION 2 
4^ARINE FISHERIES AND FISH PRODUCTION 
The major portion of the total fish harvest consists 
of a fairly narrow range of finned fishes. According to 
the statistic of the Food and Agricultural Organisation 
(FAO) most fishes are caught in the sea, with only 
about one tenth coming from fresh water. 
Expanded use of fish for food has appreciably 
increased in recent years in developing countries. The 
declaration of EEZ has provided a great opportunity and 
challenge to the coastal nations, especially to India 
which has wide scope for development of marine resources 
for economic, social and nutritional benefits. The 
exploitable fishery potential in the Indian EEZ is esti-
mated to be of order of 4,5 million toones. 
MARINE FISHES-FOOD AT GLOBAL LEVEL 
PELAGIC SPECIES 
Those which inhabit the near surface layens of the 
oceans include various types of herring, tuna, salmon, 
anchovies. Pilchard^ sardines, menhaden, and mackerel. 
3/ 
DEMERSAL SPECIES - Pish that inhabit the area near the 
ocean bottom - include. Cod, sole, ha1ibut, haddock, hake 
and flounder. 
Large catches are also made of a group of fish 
classed commercially as: 
Shell^fish Shrimp, lobster, scallops, oyster, clams, 
craks, mussels and squid. 
The most important marine animal is the whale. 
Almost all large Pelagic and demersal fish catches 
are made over the continental shelf, underwater Plateau 
surrounding the continents and large island. Of the hundred 
species of fish that inhabit the sea, the anchoneta, cod, 
herring, haddock and European Pilchard, or sardine are the 
most important commercially for the fishing industry. 
The herring and cod fish families combined account 
for 40 per cent of the world's total annual catch of fish. 
The most important marine food fishes are Herring, 
Pilchard and sardine, menhaden. Anchovies, shad, Atlantic 
Salmon, Pacific salmon, tuna, mackerel, cad. Haddock, 
drums, or croakers, red fish or ocean perch, flounders 
and halibut, 
SALMON AND SALMONID 
The United States, Japan, the Soveit Union are 
the leading countries in the fisheries of these group of 
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fishes. Pacific salmon constitutes the bulX of the catch. 
Pacific salmon return to the freshwater rivers once, to 
spawn and die; the Atlantic salmon make several returns 
Industrial Pollution have seriously threatened the salmon. 
The largest catch of salmon in the world comes from Japan, 
followed by the Soveit Union, the United States and Canada. 
The North European countries constitute the catch in 
coastal water more than 7000 metric tons Salmo salar, 
HERRING AND RELATED SPECIES 
The herring is the most abundant fish in the near 
surface waters of the seas. The species of Atlantic and 
Pacific counterpart in immense school trawl several 
miles in the sea. 
Herring, sardines, anchonics occur almost in all 
nations of world forming the dominant picture of the 
total world catch. Both traditional and modern methods 
of fishing are employed for the trap of these group of 
fishes. 
These three group of fishes constitute about one 
fourth of the total world sea-fish catch,amounting to 
more than 7 million metric tons. The Atlantic herring 
is the dominating group, 
ANCHOVY 
This group constitutes the largest single catch 
of any marine species, exceeding 11,000,000 tons annually 
from Peru current. 
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MENHADEN 
Menhaden is also important as a source of fish meal 
and fish oil, constitutes a large portions of the annual 
world catch. 
COD 
The cod fishes including cod, hake, haddock, whiting, 
pollock and sf^ ithe, share with herring the leading place 
among edible marine fish. 
The U.S.S.R. with modern fishing fleets, has raised 
the annual catch of Atlantic cod to almost 1,000,000 tons; 
The total by all nations close to 4,000,000 tons (1968). 
Japan and the U.S.S.R, have expanded these catch to 
2,552,000 tons (1969). 
FLATFISH 
In the North Pac i f i c , the U.S.S.R. and Japan 
have expanded t h e i r catch of severa l kinds of f l a t f i s h . 
The U.S.S.R. ra ised the catch of rockfishes in the 
Pac i f i c to 423,000 tons (1965) s ince dropped to 79,000 
(1969). The r e l a t ed seabreams shows s i g n i f i c a n t l y gains 
in Spain and the U.S.S.R. 
Jack mackerel (Food f ish) : The catch of Jac mackerel 
has increased one th i rd in the l a t t decade because of 
u the f i shing e f f o r t s of the U.S.S.R. and P h i l i p p i n e s , 
^ 
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Little tuna (Eiiihymms ajfinis) landed by drift gillnets at Kaup Landing Centre. 
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TUNA AND MACKEREL 
Tuna and m a c k e r e l a r e t h e i m p o r t a n t m a r i n e f i s h e s 
a r e consumed a s food amoun t ing t o 1,68 m i l l i o n m e t r i c 
t o n s of t h e t o t a l s e a - f i s h c a t c h . S e v e r a l s p e c i e s of 
t u n a a r e w i d e l y d i s t r i b u t e d i n p a r t s of s e a s . More t h a n 
h a l f of t h e g l o b a l c a t c h i s c a r r i e d o r f r o z e n f o r t h e 
U . S . m a r k e t . 
Y e l l o w f i n t u n a , s k i p y a c k and a l b a c o r e a r e t h e 
m o s t i m p o r t a n t s p e c i e s of t u n a . 
The l e a d i n g m a c k e r e l - f i s h i n g c o u n t r i e s a r e J a p a n , 
I n d i a , F r a n c e , The U n i t e d S t a t e s , t h e Union of S o u t h 
A f r i c a , S p a i n , The N e t h e r l a n d s , Norway and P o r t u g a l . 
J a p a n i s on t h e t o p i n m a c k e r e l f i s h i n g f o l l o w e d by 
I n d i a . 
The c a t c h of P a c i f i c and A t l a n t i c m a c k e r e l i n 
T h a i l a n d , I n d i a and t h e P h i l i p p i n e s , a r e i n c r e a s e d . 
TROUT 
The rainbow trout is the dominant species and 
is most suitable for cultivation. Farming of trout in 
brackish water or sea water was especial interests. 
Since World War II, trout farming in Sea water has 
grown in many countries of the world. 
4i 
SHARK - There are 250 species of shark. Shark meat 
is commonly eaten in warm latitudes. 
SHELLFISH 
All invertebrate marine organisms are generally 
termed under shellfish. 
Crustaceans and mallusks are the broad category 
of shellfish. 
CRUSTACEANS 
The crustaceans include lobsters, crabs, cryfish and 
both shrimp and closely related species but larger prawns, 
blue crabs and marine lobsters are eaten. 
With the development of satisfactory freezing tech-
niques in the 1940s, shrimping expanded considerably, 
becoming a global operation. The U.S. is the major 
consumer, importing shrimp, mainly frozen from more than 
60 countries. 
South Africa and Australia have developed a world 
wide market for rock lobster and Japan and the U.S.S.R, 
dominate the world market for king crab. 
MOLLUSKS 
The major mollusks consumed as food are oysters, 
mussels, clams, snails etc. The best known marine snail 
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is the abalone in v.'warin waters, Mollusks also includes 
cuttle fish, cultivation of mollusks are carried out in many 
countries of the world. 
PRINCIPAL FISHERIES OF WORLD 
The most important world fisheries are located close 
to land in waters less than 200 m (650 ft) in depth. The 
major fishing grounds are in the North Atlantic; the North 
sea; The waters over the continental shelves of ice land 
and Norway, the coastal areas around Japan; and the Pacific 
waters off the coasts of China and Malaysia and the coast 
of the Southeastern United States. Japan, U.S.S.R., China, 
Peru, U.S. Norway and India are the major fishing 
countries in the world. Fishing is often restricted to 
the spawning periods of a particular species. 
In many fishing nations, activities are based almost 
•'.entirely on the hering and cod groups, 
Norway's large catch consists chiefly of herring 
andcod. 
JAPAN 
Fishing is one of the most oldest and most important 
industry in Japan, Japan is now the top leading countries 
in fisheries. Since 1952 Japan's fishery landings averaged 
nearly 5 million metric tons. Important varieties of fish 
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consist: mockerel, salmon, tuna, anchovy, squid, pollock, 
and pilchard. Fishery products provide Japan with an 
important foreign exchange earner; exports are mainly 
in the high value of specially items, such as frozen 
and canhed tuna, sardines, crab meat, salmon and oysters. 
Increasing deep-sea fishing in an increasing 
trend in Japan, One half of the catch consists of herring 
tuna, cod and mollusks. Practically all types of gear used. 
Modern fishing vessils, trawlers and ships are used for 
fishing in sea. 
U.S.S.R. 
Powered f i she ry vessels in the U.S.S.R. increased 
from 2,727 in 1938 to 12,387 in 1956 and fur ther moJTe in 
number in the cu r r en t decade. The sharp increase in the 
number of and horsepower of powdred vessels to exp lo i t 
productive d i s t a n t - f i s h i n g grounds i s remarkable achieve-
ments including the canning of f i she ry products . 
In 1957 y ie ld was 2,5 mi l l ion metric tons according 
t o FAO. Mainly salmon, he r r ing , c rabs , f l a t f i s h and cod 
c o n s t i t u t e the one £hird of the catch in the Berging sea 
and sea of Okhotsk, Herring i s about 13% of the t o t a l 
catch in Caspian sea . The black and Azov seas y ie ld 11%, 
mostly sturgeon, anchoves, sp ra t , mullet , tuna and 
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mackerel. The Baltic sea yields salmon, herring and 
Pilchard, The Aral sea produces sturgeon, carp and 
breams. Floating factory ships are used in the salmon 
and crab fisheries. Sturgeon are taken with gill nets, 
purse series, and traps; and bottom fish with trawls. 
More than 100 fishery research vessels are engaged 
oceanographic fishery operation. The U.S.s.R. now has 
more than 25 active fishing research organisation, 
COMMUNIST CHINA 
In the early 1930's, the Chinese fisheries yielded 
about 3.3 million metric tons. In 1956 it reached 2-6 
million metric tons. 
About 600 marine species (mostly croaker, cuttle-
fish, cod, eel, flatfish from the yellow East China 
and South China sea) and 300 spp. (mainly carps) from 
rivers and lakes are harvested. 
In shore gears used consists largely of fixed 
nets and seines. In off shore waters trawls are the 
most important, 
UNITED STATES 
The total catch of marine fish in the United 
States in 1976 was 3 million metric tons. 
Shrimp, mainly caught from the Gulf of Mexico 
and formed 8% catch of the total. 
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The haddock fishery off the New England Coast 
is another important fishery but landing of it sharply 
decreased in recent years due to over fishing. 
The fishery yields cod and flounder, Salmon and 
halibut are harvested in the Northeast Pacific. Mackerel's 
landing is now much larger. 
More than 165,000 fisherman are engaged in marine 
fisheries in the United States. More than 100 fishing 
vessels are larger in size. 
Principal fishing ports are San Pedro, Calif for 
tuna, Dtuch Harbor, Ala for crab and Cameron, La for 
menhaden. 
Group of salmon accounts to 6% of the total catch. 
The species of salmon are red, pink, king or Chinook, 
chum or keta and silver or calio. 
The six group of species mehhaden, sardine like 
fish, group fish, tuna, salmon and shrimp account for 
75% of the United States fishery landing. Marine fishery 
yield the bulk of the commercial fisheries catch of the 
U.S. Pune series. Gill-net, traps, hand series, stop 
2 
seties, trawls, vessels are used for fishing. 
1, Lexicon Universal Encyclopaedia, vol. 8, p,12 6, 
2. Encyclopaedia Americana, VolJl-^^ 
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NORWAY 
Herring constitute the bulk of the catch, with cod 
and allied species, contributing most of the remaining 
species. Fishing areas are coastal waters, the North and 
Barents seas, and grounds, off Bear., Iceland and 
Greenland. Herring and cod are caught generally by Pure 
series and drift gile nets. Herring are used for making 
oil and salted fish. In 1957 total landing was 1.7 million 
now it has been increased, 
UNITED KINGDOM 
About 70% of the fishery catch is landed in England 
and Wales and about 30% in Scotland, Fishing grounds are 
in the North Sea and Coastal Waters, Norway, Iceland 
etc. The most important demersal or bottom fish are cod, 
haddock, and hake. Herring are the most important Pelagic 
or surface fish and are caught chiefly in the North Sea. 
About 85% of the Fnglish and Welsh catch of herring and 
50% of the Scottish catch is taken in drift gill nets. 
CANADA 
Canada was the 7th leading fishing nation of the 
World in 1953-1957. But after 1957, the total catch 
declined, Canada has extensive fisheries on both coasts 
and in land waters. Purse selves, gill nets, and lines 
are the major type of gear used for Pacific coast fisheries, 
trawls, lines, weirs and traps or pots are used to harvest 
the fish and shellfish of Atlantic coast. 
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Production and consumption & Trade of fish 
About 80 millions tons (bf fish are produced world 
wide each year. About 8 mllliin tons of this total comes 
from inland waters, and the rest from marine water. 
Developing countries contribute about half of 
world fish production. The per capita basis people in 
developed countries use fish as food more than three 
times as much fish as people in developing countries. 
While people in developed countries consume more fish. 
People of less developed countries, however, remain more 
dependent on fish because it accounts for their higher 
animal protein intake. 
Table : Consumption/distribution of food originating 
from fish and fishery products, 1980-1982, 
National basis Per capita basisu 
Direct Direct and Direct Direct and 
Indirect Indirect 
(Percentage of world (Kilograms/Person/year 
total) live weight equivalent) 
Developed 
countries 53 
Less developed 
c o u n t r i e s 47 
54 
46 
25.4 
7.7 
34.2 
10.4 
Source: Food and Agriculture Organisation (FA<D) of the 
United Nation, Year Book of Fisheries Statistics: 
1984. Fishery Commodles, Vol. 59, FAO, Rome 1986 
Summary A~6, 
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Fisheries Trade 
Most of the trade is contributed by developed countries 
whereas less developed countries contribute less. In 1984, 
developed countries exported 61 per cent of the total quantity 
of fish in international trade, but imported 70%. 
Fish imports and exports by developed and developing 
countries have been shown as below: 
Table: Fish imports and exports, 1984 (in percentage) 
imports Exports 
Quantity Value Quantity Value 
Developed 78 88 61 55 
countries 
Developing 22 12 39 45 
countries 
Source: FAO, Year' book of Fisheries Statestics: 1984. 
Fishery Commodities Vol. 59, FAO, Rome, 1986, 
Summary A-6, 
Note: These data refer to total supplies of fish 
products for each country. 
Imports of Fishery Policy 
In most countries, fishery policy is geared to 
production for the maximization of revenues; to increase 
foreign exchange earnings, generating employment opportu-
nities, conserving fish stocks for future production 
and amending the domestic food supply. 
Some fisheries development plans do list 
increasing domestic supplies among their objectives. 
Fisheries production and processing in developing countries 
are most responsive to the weather markets in urban centres 
and abroad for the simple reason that serving those 
markets yields greater profits. 
Some attempts have been made to produce low-cost 
fisheries products and put them on the market in the hope 
that they would be obtained by those who needed them. 
If fisheries are to be used to help in alternating mal-
nutrition, government policies need to make that objective 
explicit, and appropriate progranunes be designed to 
pursu* it, 
INDIA 
India ranked at present seventh among the fishery 
nations of the world as far as production is concerned. 
It is estimated that about 45% per cent of the total fish 
production in the Indian Ocean is by India. India occupies 
a Central position in the northern portion of the Indian 
ocean with Arabian Sea to her West and the Bay of Bengal 
to the east. South Peninsular India, the expanse of the 
oceantls -^ ast upto Antartica, During 19 71-76, the annual 
fish production in the Indian ocean ranged between 2.6 and 
3,3 million tonnes against the world fish estimated at 
5 6,1 to 63,1 million tonnes. 
In general, the fishing production of the Indian 
ocean is very low as compared to other major oceans. 
The National commission on Agriculture has estimated 
that the the fish production of the country could be stepped 
up to 8 million tonnes in the next twenty five years. 
Indian Fisheries Act enacted in the 19th century 
was the important event for the development of fisheries, 
POTENTIAL FISHERY RESOURCES 
It can be classified into (1) exploited resources 
promising further potential for exploitation, (ii) 
unexploited demersal fish resources in the outer conti-
nental shelf and on the continental slope and (iii) oceanic 
resources consisting mainly of tuna, tuna like fishes 
and sharks. 
The total fish production in the country during 
1985 has been promisionally estimated at 1,514 million 
tonnes as compared to 1,631 million tonnes during 1984. 
The major fall in production by species was in 
oil sardine (-68,000 t), and anchovy. The mackerel 
fishery gained by 16,000 t and the cephalopods by 10,P00 t. 
While the Penaeid Prawns showed a marginal decrease by 
8.000 t. 
K.M, Joseph. Bulletin of Fishery survey of India No.14, 
/:/^-Z /3e:>/>y^j^y DC/c/C 
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PELAGIC FISHERIES RESOURCES 
The t u n a f i s h e r y a t M a n g a l o r e improved 1 0 , 5 t i m e s 
and a t v i zb imjam 5-6 t i m e s i n 1 9 8 5 - 8 6 , 
M a c k e r e l f i s h e r y showed a g e n e r a l improvement i n 1985-8 6 , 
A t Mangalore i t s p r o d u c t i o n was e s t i m a t e d a t l l , 3 o O t , 
Bombay-duck Bombay-duck r e s o u r c e s ' s p o t e n t i a l s f o r 
M a h a r a s h t r a was e s t i m a t e d a s 8 0 , 0 0 0 t o n n e s and optimum 
e f f o r t a s 1 .6 m i l l i o n h a u l s . 
O i l s a r d i n e - The o i l s a r d i n e a t M a n g a l o r e w i t h an 
e s t i m a t e d p r o d u c t i o n of 1 9 , 5 0 0 t i n 1985 -86 a s a g a i n s t 
i t 2 ,200 t i n 1 9 8 4 - 8 5 . TheCochin f i s h e r y c a u g h t 1 5 , 0 0 0 t 
i n 1984-85 d e c l i n e d t o 2 ,200 t i n t h e c u r r e n t y e a r , 
DEMERSAL FISHERIES RESOURCES 
E x p l o r a t o r y s u r v e y h a v e e s t i m a t e d t h e s o u r c e of 
c a t f i s h i n d e e p e r w a t e r s , 
Thred f i n b reams - Tljie p r e s e n t l a n d i n g i s a b o u t 3 0 , 0 0 0 
t o m a i n l y by t r a w l c a t c h e s from c e r t a i n a r e a , 
CRUSTACEAN FISHERIES RESOimCES 
There was a g e n e r a l d e c r e a s e i n t h e P e n a e i d Prawn 
c a t c h on t h e West c o a s t i n 1 9 8 4 - 8 5 , The t r a w l e r s do m i g h t 
f i s h i n g and M, ens i s forms 60% and P , monodon 20% of t h e 
Prawn c a t c h . About 90% of t h e P e n a e i d Prawn c a u g h t i n t h e 
s t a t e n e t s of t h e Godavary e s t u r i n e s y s t e m . The i n c r e a s e 
^ < ^ ' l l \^'HJTB P/?Ati)Mi 
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in yield is hoped by trawl nets for M, monoceros. 
MOLLUSCAN FISHERIES RESOURCES 
There has been a notable increase in the cephalopod 
production from the inshore waters over the previous 
year. The increase in was 154% in Bombay, 132% in Madras, 
81% in Cochin and 55% in Visa Khapatnam, Bombay, Mangalore 
and Veranal are leading centres for molluscan fisheries. 
MARICULTURE 
PRAWN CULTURE 
At Narakkal Prawn hatchery out of 516 eye-ablated 
Penaeus indicus 44 7 females spawned giving a success rate 
of 86.6%, Survival rate ranging 24-47% were obtained 
after 18"»2 6 days rearing of PL5 indicating that these 
larvae can be reared in earthen nursery ponds. 
Using the technique of artificial insemination 
developed at the institute, 
CULTURE OF MQLLUSCK 
Farm oysters from Tuticorin yielding one tonne of 
meat, were handed over to the integrated Fisheries Project 
for their experimental programme on product development 
and marketing extension of oyster culture, programme was 
taken up at Kakinda at Karwar. Hatchery technology have 
been constructed at Tuticorin for molluscan seed production, 
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F i v e l a r v a l n e a r i n g of p e a r l o y s t e r y i e l d e d p r o d u c t i o n of 
7 ,60 ,000 , 5 ,000, 4 , 0 0 , 0 0 , 70,000 and 6,00,000 spot. ' '" 
FINISH CULTURE ! 
In f i n - f i s h c u l t u r e , exper iments on the c u l t u r e of 
s e l e c t e d s p e c i e s under d i f f e r e n t c o n d i t i o n s of mono and 
p o l y c u l t u r e system in ponds, cages and pens were c a r r i e d 
ou t a t the d i f f e r e n t c e n t r e s . On t h e e a s t and w e s t 
c o a s t s . Pond c u l t u r e of mulkf ish and m u l l e t s was c a r r i e d 
o u t a t T u t i c o r i n , Mandapam and Madras. 
Cage c u l t u r e of s e l e c t e d s p p . was s u c c e s s f u l a t 
Madapam, 
All India marine fish major landings during 1979, 
1983-84 are given in Table. 
The average estimated potential yield for oil 
sardine was the highest during 1979 and 1983 & 1984 as 
compared to oven marine fish i.e. 2184 tonnes in 1979 
and 2033 t in 1983 & 1984. 
SEA FISHING METHODS AND EQUIPMENTS 
The following are the fishing methods and equipments 
which are generally used for sea fishing. 
1, Central Marine Fisheries Research Institute : Research 
Highlights 1985-86. 
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- POLE FISHING AND FISHING 
- DRIFTING LONGLINES 
- BOTTOM LONGLINES 
- TRAPS 
- DREGGED GEAR & TRAWL 
Pure seining for Pelagic fish and trawling for 
demersal fish are the most important methods in the sea 
fisheries of the world. Others methods are also used 
for fishing such as large vessels ships, 
ROLE FISHING AND LINE FISHING 
These methods are used in tropical Pacific and 
Atlantic waters to catch young bluefin and yellowfin tuna, 
and smaller tuna species such as albacore, skepyack, 
bonito, bamboo ranges in length from two to lO meters. 
Hooks of various sizes are barbies to facilitate the 
baiting and removing the captured fish. 
The tuna is attacked and kept near the vessel 
by chumming, throwing line bait over board, 
Japan vesels for pole and line-fishing having 
a long extended bow, American tuna vessels hang special 
racks outside the ship over the water, water spraying helps 
to attar act ti^ e tuna. 
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DRIFTING LONG LINES 
I t i s u s e d f o r t una s p e c i a l l y i n J a p a n , Ta iwan , 
and Korea and a l i m i t e d e x t e n t t o S o u t h A f r i c a , Cuba 
and F r e n c h O c e a n i a . More tha one h a l f t h e f i s h c a u g h t 
a r e y e l l o w t u n a and a l b a c o r e s , b l u e f i n t u n a , s h a r k s , 
m a r l i n s , s a i l f i s h e t c , 
J a p a n , I n d i a , Taiwan a r e u s e d t h i s method f o r 
s e a f i s h i n g , 
BOTTOM LONGLINGS 
I t i s more p o p u l a r i n c o m m e r c i a l s e a f i s h e s . C a t c h 
of cod f a m i l y , r a y s , and many f l a t f i s h and s e a b r e a m s . 
Bot tom l i n e s a r e n o t a s l o n g a s t h e more e a s i l y c o n t r o l l e d 
d r i f t l i n e s . 
DRAGGED GEAR 
Dredges and t r a w l s a r e of g r e a t i m p o r t a n c e i n 
c o m m e r c i a l s e a f i s h e r i e s dre«3ges a r e g e n e r a l l y u s e d i n 
s h a l l o w w a t e r by s m a l l v e s s e l s , t h e s i m p l e s t d r e d g e s i n 
s e a f i s h i n g a r e hand o p e r a t e d , 
TRAWLING IN SEA 
F i s h i n g c a n b e done by s m a l l v e s s e l s o r even row 
b o a t s . More i m p o r t a n t , howeve r , a r e f l e e t s of h i g h l y 
mechan i zed t r a w l e r s of many t o n s i n w e i g h t w i t h h i g h 
h o r s e p o w e r c a p a c i t y . 
The t r a w l i s d e s i g n e d i n a smooth f u n n e l l i k e 
s h a p e t o g u i d e t h e f i s h i n t o t h e c l o s e d e n d . 
f/^-]^ ^/^/i£>/y^^^ y^ ^/^L -MJ^rs 
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SEINE NETS 
Danish seines are more successful. The gear consists 
of a typical seine net with a large bag and a long wing 
connected with long ropes, Itis used for flat fish, cod 
in Japan, 
Surronding nets are used for tuna, herring, sardines 
and related species salmon, mackerels etc. 
LIFT NETS 
Philippines type left nets used for sardines, macke-
rel, hairtails, squid, and other Pelagic prey are caught. 
Japanese have a special type of lift net for sardines, 
GILL NETS AND DRIFT NETS 
These nets are more important in commercial sea. 
fisheries operated in long distance. These generally 
drift with vessels at or near the bottom of the sea. Gill 
nets are used for many Pelagic fishes, such as herring. 
Pilchard, sardines and related species, mackerel, salmon, 
Eroackers and tuna and also for cod. 
Drift net were the most important method of 
deep sea fishery. Hauling, don« by hand or with mechanical 
aids, begins at midnight and big catches are taken 
until late morning. 
FISHING JgESSELS AND FLEETS 
Today large fishing vessels are used by many 
countries are of the most significant advances in ship 
design, are used for catches. 
! ) • / 
The type of fishing vessels they carried out and 
the place of their operation in India are givenbelow: 
Base Name of the Vessels Type of fishing 
Porbandar & 
Cochin 
Porbandar & 
Cochin 
Cochin 
Mangalore 
Madras 
Vishakhapatnam 
Matsya Nireckshani 
Matsya Varshini 
Matsya Sugundhi 
Matsya Shakti 
Vishwa 
Matsya Jeevan 
" Harini 
Matsya Shikari 
" Darshini 
Deibersal trawling 
Pursa seining 
Tuna long living 
Demersal trawling 
It (I 
Tuna long living' 
Demersal trawling 
Side trawler, tuna peers seiner, Japanese type 
pole and line vessel, American type pole and line 
vessels and a number of other types of fishery vessels 
are used in a number of countries for fishing operation 
FISHERIES: WORLD'S STATISTICS & PROSPECTS 
adequate data on fishery statistics are not available. 
Since I947, the Food and Agriculture Organisation (FAO) has 
been publishing Year book on Fibheries Statistics covering 
the fisheries statistics of more tha lOO countries of the 
world. 
World fish catchy amounting to 21 million tons in 
1950, increased to 70 million tons, both from marine and 
inland waters. 
According to FAO, catches can increasing to 100 millions 
tons yearly,with the biggest rinused resources in the 
1 
Indian oceans. 
The total world production was estimated to be 
more than 70 million tonnes per annum both from marine 
and land waters. 
In 1975, the largest fishing nations were : Japan 
(over 10.5 million tons) USSR (nearly 10 million tons), 
and China (nearly 7 million tons). 
The biggest consiomer is Asia (about 32 million tons), 
Europe (without USSR, over 12 million tons), the America 
(almost 11 million tons), and USSR (almost 10 million 
tons). 
1, Encyclopaedia of the united Nations, 1985, p,268. 
ri;i 
Conventions on deep sea f i she ry , was adopted a f t e r 
1950, aim to p r o t e c t l iv ing r e sources . 
Deep sea f i sh ing cons t i t u t e a major sec tor of food 
economy and according to FAO ana lys i s to development may 
solve the problem of annual p r o t e i n . 
The in t roduc t ion of 200 mile t e r r i t o r i a l l i m i t s 
in 1972-80 for exclusive f i shing grounds, thus mandating 
the conclusion of b i l a t e r a l agreements with c o a s t a l s t a t e s , 
Since 1975, an i n t e rna t i ona l commission for 
s c i e n t i f i c , t echnica l and economic co-operat ion in the 
f i e l d of Deep-sea Fisher ieshas been operat ing in CMEA, 
with Bulgaria, GDR, Poland, Romania and the ySSR. 
These some countr ies p a r t i c i p a t e in Deep-sea 
F i she r i e s Agreement, signed on Ju ly 28, 1962 in 
Warsaw, 
A Common F i she r i e s Policy Agr§ement of the EEC 
countr ies was accepted on Jan . 25, 1983, 
S t a t i s t i c s on the deposi t ion of World catch from 
1981-1984;Internat ional t rade in f i she ry commodities by 
some Pr inc ipa l importers and exporters (from 1983-84); 
1. Encyclopaedia of the United Nations, 1985, p .268 . 
t)0 
production, imports and exports of four fishery commd)dity 
group J. Nominal catches of Fish crustaceans/ molluses 
etc. by major fishing areas and the nominal catches by some 
Principal producers in 1975, 83 & 84 are given in tables 
1, 2, 3, 4 & 5 respectively. 
Table 4 : Fish crustaceans, molluses etc. Nominal Catches 
by ma.jor fishing area. "" 
in mt. 
1978 1979 1980 1981 1981 
World Total 74147400 7013600 71996300 71996300 74850400 
1983 1983 
76540100 76343900 
1978 1979 1980 1981 1982 
Inland water 703900 239600 763100 8138000 8454800 
1983 1984 
9131500 9716200 
Marine 
areas 
Indian 
Ocean 
1983 
67714400 
1978 
3432800 
1984 
73053600 
1982 
3 672 700 
1978 
63112500 
1983 1984 
3951500 4326300 
Source: FAO Year Book on Fisheries Statistics, 1984. 
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-XOMJL\ X DoDor lp t ioR of World C a t c h from 1981-1984 
1981 1982 1983 1984 
M e t r i c t o n s (mt) 
T o t a l World c a t c h 7 4 , 8 5 0 , 4 0 0 7 6 , 5 9 0 , 1 0 0 7 6 , 8 4 5 , 9 0 0 8 2 , 7 6 9 , 8 0 0 
F o r human 
cons i i rap t ion 
Marketing 
Freezing 
Curing 
Canning 
5 5 , 4 1 2 , 0 0 0 5 5 , 8 9 9 , 9 0 0 5 6 , 6 5 2 , 7 0 0 5 9 , 8 8 2 , 8 0 0 
1 7 , 0 0 7 , 9 0 0 1 6 , 3 9 8 , 1 0 0 1 6 , 5 0 0 , 7 0 0 1 7 , 3 1 8 , 9 0 0 
1 6 , 5 3 1 , 7 0 0 1 7 , 8 9 3 , 2 0 0 1 8 , 2 1 5 , 8 0 0 1 9 , 8 1 4 , 9 0 0 
1 1 , 3 3 3 , 2 0 0 1 1 , 5 2 4 , 4 0 0 1 1 , 7 4 0 , 7 0 0 1 2 , 2 1 0 , 6 0 0 
1 0 , 4 8 9 , 2 0 0 1 0 , 0 8 4 , 2 0 0 1 0 , 1 9 5 , 5 0 0 1 0 , 5 3 8 , 4 0 0 
Total world catch 
Percentage (Total catch = 100) 
1 0 0 . 0 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0 
For human consumption 74.0 
Marketing 22.7 
Freezing 22,2 
Curing 15.1 
Canning 14.0 
7 3 . 0 
2 1 . 4 
2 3 . 4 
1 5 . 0 
1 3 . 2 
7 3 . 7 
2 1 . 5 
2 3 . 7 
1 5 . 3 
1 3 . 2 
7 2 . 3 
2 0 . 9 
2 3 . 9 
1 4 . 8 
1 2 . 7 
SOURCE: FAO Year Book of Fishery Statistics, 1984, 
Vol. No. 59, P. A-1. 
I]Z 
International trade in fishery commodities by some 
Princi] 
Country 
Japan 
U.S.A. 
France 
U.K. 
Germany FR 
Italy 
Hong Kong 
Spain 
Canada 
Denmark 
Belgium 
Sweden 
Australia 
Nigeria 
USSR 
Malaysia 
Brazil 
pal importers and exporters (from 
I M P 0 R 
1983 
mt 
3946656 
3621138 
1049966 
911115 
83142 
735537 
439950 
398833 
335526 
309911 
318880 
261198 
199931 
280053 
133338 
88812 
43316 
T S 
1984 
mt 
4142937 
3702490 
975596 
877159 
800615 
742066 
439924 
389919 
373031 
326611 
297488 
257317 
228366 
138029 
137844 
107927 
33582 
Country 
Canada 
USA 
Norway 
Denmark 
Japan 
Thailand 
Mexico 
Chile 
Australia 
India 
Spain 
China 
USSR 
UK 
Germany FR 
1983-84). 
mt=Metric tons 
E X P 0 R 
198 3 
mt 
1277287 
996651 
977934 
928365 
787633 
544939 
436751 
419048 
322490 
352269 
280405 
281790 
324037 
311880 
305828 
T S 
1984 
mt 
1237337 
923890 
902866 
898867 
881965 
632960 
468234 
419373 
345664 
331155 
307811 
303880 
303598 
302171 
295510 
SOURCE : FAO, Year Book of Fishery Statistics, 
1984, Vol. 59, P.A--5. 
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"h Production, imports and exports of four fishery 
commodity 
Commodity group 
World total Production 
Import 
Export 
Fish, Fresh, 
chilled or frozen 
Fish, dried, salted 
or smoked 
Crustaceans and 
molluses, fresh, 
frozen, dried, salted 
etc. 
Fish products and 
preparations, whether 
or not in air tight 
containers 
P 
I 
E 
P 
I 
E 
P 
I 
E 
P 
I 
E 
group 
(P) 
(I) 
(E) 
1982 
29660 
10418 
10654 
11776 
4395 
4469 
4672 
398 
466 
1496 
1227 
1245 
4759 
904 
399 
1983 
1000 mt 
29641 
10262 
10811 
11887 
4422 
4856 
4789 
439 
442 
1527 
1333 
1376 
4752 
832 
864 
1984 
32201 
10758 
11371 
12905 
4599 
4700 
4980 
434 
432 
1588 
1485 
1521 
4907 
844 
929 
SOURCE: FAO Year Book of Fishery Statistics, 
1984, Vol. No. 59, p.23. 
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Table 5 : Fish, crustacean, molluses 
(ZNominal catches by some Principal producers in 
1975, 83 & 84). 
Japan 
USSR 
China 
India 
Thailand 
Denmark 
Brazil 
Malaysia 
Nigeria 
Australia 
1975 
9896199 
9963733 
4247353 
2265875 
1552236 
1767038 
752991 
473782 
466236 
108661 
1983 
10740663 
9756797 
5213261 
2506716 
2249808 
186251 
873448 
741089 
538350 
169 671 
1984 
12021195 
10592937 
5926793 
2858914 
2249808 
1846643 
946000 
6649 67 
373755 
168131 
Source: FAO Year Book on Fisheries Statistics, 1984, 
Recent Potentials and Prospect^in Marine Fisheries 
India has a wide natural resources India declared 
that lier Exclusive Economic Zone (EEC) extends to 29,000 
km. It has 1.7 million hectares of reservoirs and 753,000 
hectares of ponds and tanks both from inland and marine 
fish production. 
In 1950-51, the total fish production was 7,5 lakh 
tonnes. The total catch, both from inland and marine fish 
R, 
and other marine product in 198 6-87 was estimated to 
1 
30 lakh tonnes. 
Deep sea fishing by trawlers and fishing along 
the coastal areas and the catch from rivers and other 
inland sources have also increased. 
A total water area of 1.5 lakh hectares has been 
come under Scientific and intensive fish culture. Marine 
fish catch increased sharply. The Marine fish catch 
rising from 5,34 lakh tonnes to 17,16 lakh tonnes during 
2 
the same period. The marine output from deep sea fishing 
by trawlers into the EEZ is negligible. Two third of the 
catch comes from 1,54 lakh traditional craft fishing 
along the coastal areas and one third comes by from more 
than 20,000 mechanised boats. 
New fishing gears and improved designs of boats 
are being introduced to help the 1,8 million traditional 
fisherman. Under 7th Plan, 5,000 boats are expected to be 
mechanised. 
Deep Sea fishing and Trawlers 
Some deep sea fishing provides high scope for 
fishing with economic gains. Already 96 trawlers are 
engaged in deep sea fishing and 60 more are under construction, 
1&2 Employment News. June 13, 1987, 
8h 
The fishery Survey of India^ Bombay has been 
Exploring area of marine fishery potential in India's 
EEZ. 
Rich source of tauna fish have been located along 
the southwest coast and for Prawns, lobster^ cuttle fish 
and other deep sea varities off the coast of orissa. 
West Bengal, and Tamil Nadu. 
Export of Marine fish 
By 1960, India was exporting fish and products 
at the Rs. 3.92 crores. By 1980-81, this rose to Rs.234.84 
crores. In 1986-87, the exports were expected to cross 
1 
Rs,4 28 crores. 
The deep sea fishing and other coastal fishing 
has been considerably developed. Four major fishing 
harvours have been built at Madras, Cochin, Vishakhapatnam 
and Roychowk. Minor fishing harbours is now 12 in number 
and over 75 fish landing centres have also been built. 
The scheme for fish and Prawn cultural development 
in 9,02,000 hectares of water and under consideration. 
For 21 projects covering 1,060 ha have been sanctioned 
for the same. In Orissa from brackishwater ponds, the 
annual profit per ha of water has increased froms 
4 
Rs.2,500 to Rs. 5,000. 
3 & 4 : Employment News, June, 13, 1987. 
PART^II 
(BIBLIOGRAPHY) 
RV 
1. ACCLIMATION, TEMPERATURE, EFFECTS, SWIMMING, CYPRINUS. 
HEAP(SP) and GOLDSPINK (G). A l t e r a t i o n s t o the swimming 
performance of c a r p , c y p r i n u s , c a r p i o , as a r e s u l t of 
t empera tu re a c c l i m a t i o n . J o u r n a l of F i sh Biology 29, 6; 
1986, Dec; 747-753 . 
Deals wi th the p r e s e n t s t u d y , the swimming performance 
of ca rp acc l ima ted t o warm or co ld t empera tu res was compared 
by measuring t h e c r i t i c a l swimming speeds a t 10° and 20 C. 
When e x e r c i s e d a t 10 C, carp a c c l i m a t e d t o t h i s t empera tu re 
e x h i b i t e d s i g n i f i c a n t l y h i g h e r c r i t i c a l swimming speeds 
(P<C 0.01) than warm-ace lima ted c a r p . Comparison of mean 
v a l u e s showed an i n c r e a s e t o 72% swimming speed as a r e s u l t 
of co ld a c c l i m a t i o n . At 20 C ca rp e x h i b i t e d h i g h e r c r i t i c a l 
swimming speeds (P<.0 ,Ol) and v a l u e s were 56% h i g h e r than 
c o l d - a c c l i m a t e d c a r p . Warm a c c l i m a t e d carp showed a 191% 
i n c r e a s e i n the c r i t i c a l swimming speed (P< 0.001) between 
10°C and 20°C, The c r i t i c a l swimming speed e x h i b i t e d a 
^ i n ^^ only 1.1 f o r the t e m p e r a t u r e range 10-20 C a t low 
env i ronmen ta l t empera tu re s than the f i s h a c c l i m a t e d t o 
the h i g h e r temperaturfe a t a va lue of 2 , 9 . 
2 , AMMONIA, E f f e c t s of, GROWTH, TROUT, RAINBOW. 
SODERBERG(Richard W) and o t h e r s . E f f e c t s of Ammonia on 
growth and s u r v i v a l of Rainbow t r o u t in i n t e n s i v e s t a t i c -
w a t e r c u l t u r e . T r a n s a c t i o n s of t h e American F i s h e r i e s 
S o c i e t y . 112, 3 ; 1983, May, 4 4 8 - 4 5 1 . 
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Dea l s w i t h t h e r e l a t i o n s h i p of f i s h g r o w t h and 
s u r v i v a l of Rainbow T r o u t , Sa lmo g a i r d n e r i t o NIB e x p o s u r e s . 
F o r t h i s s t u d y . Rainbow T r o u t was s t o c k e d i n a e r a t e d ponds 
a t d e n s i t i e s g r e a t enough t h a t NIB, r a t h e r t h a n d i s s o l v e d 
oxygen (DO)• N i n e , 0 . 0 4 h a . e a r t h e n ponds w e r e used f o r 
t h i s s t u d y . W a t e r t e m p e r a t u r e s r a n g e d from 4 C t o 18 C and 
a v e r a g e d 10 C d u r i n g t h e s t u d y . R e s u l t i n d i c a t e d an a v e r a g e 
e s t i m a t e d oxygen - t r a n s f e r r a t e of 0 , 8 6 kg 0 2 / k i l o w a t t 
h o u r . DO c o n c e n t r a t i o n s w e r e i n f l u e n c e d s t r o n g l y by P l a n k t o n 
d e n s i t y . S u r v i v a l of r a i n b o w t r o u t was n o t s i g n i f i c a n t l y 
r e l a t e d t o t h e a v e r a g e NH^-N c o n c e n t r a t i o n ( r = - 0 . 1 1 ) . 
The r e d u c t i o n i n f i s h g rowth c a u s e d by e x p o s u r e t o a 
c o n s t a n t c o n c e n t r a t i o n of NHo i s w i d e l y d o c u m e n t e d , 
3 . ANALYSIS, AGE, SHELL GROWTH, LINGULA. 
MAHAJAN(SN) and JOSHI(MC). Age and S h e l l g rowth i n L i n g u l a 
a n a t i n a ( L a m . ) , I n d i a n J o u r n a l of Mar ine S c i e n c e . 1 2 , 2 ; 
1 9 8 3 ; 1 2 0 - 1 2 1 . 
D e a l s w i t h t h e a g e and s h e l l g r o w t h i n L i n g u l a 
a n a t i n a u s i n g Von B e r t a l a n f f y ' s model L t o d e t e r m i n e t h e 
s a m e . S h e l l g r o w t h was p o l y m o d a l t y p e when l e n g t h f r e q u e n c y 
method was u s e d . V a r i a t i o n i n s h e l l l e n g t h was a c h i e v e d 
i n L. a n a t i n a and i t was 2 5 , 6 , 3 8 , 6 4 and 4 7 , 5 6 mm f o l l o w i n g 
t h e end of 1 2 , 24 and 36 months r e s p e c t i v e l y . L i f e s p a n 
of L , a n a t i n a was a l s o d e t e r m i n e d and i t was 6-7 y e a r s . 
B:l 
4. OVA, INTRAOVARIAN, WATERS, INDIA. 
MENON(N Gopinatha). Observations on the intraovarian ova 
of a few Tachysurids from Indian waters. Indian Journal of 
Fisheries. 31, 2; 1984, Sep; 256-256. 
Deals with the distribution, structure and function 
of intraovarian ova observed in species such as Tachysurus 
thalassinus, T« serratus, T, caelatus, T. dussumieri & 
some other species of Tachysurus. These different groups 
of ova identified in a mature ovary of T, platystoraus, 
termed as 'a' 'b' and 'c'. 'a' and 'b' are nonyolked white 
in colour and group 'C ova are yolked. Ova of group 'a' 
and 'b* are sequentially arranged in the oviducal and 
posterior region while the group 'C ova attains the 
anterior three-fourth of the ovarian cavity. The nioraber 
of ova among the three groups shows a certain ratio probably 
characteristics of each species. The intraovarian ova as 
well as eggs collected from the mouth of gestating males 
of T, caelatus and from several other species clearly 
indicates that: (i) 'a' and 'b' ova also grow in size as 
maturity progress and (ii) the difference between the two 
in the presence of yolk or in the absence of yolk. The 
absence of yolk in the ova of group 'a' and 'b' indicates 
that they are unable to undergo development and hence 
non-functional reproductively. Ova 'a' and 'b' undergo 
normal growth and get spawned along with the ripe 'c' ova. 
Only the group 'C ova give rise into young ones. 
5 . ANESTHETIC-MS-222, Effect of, MULLET. 
SYLVESTER(JR). Factors influencing the eff icacy of MS-222 
to s t r iped mulle t (Mugil cepha lus ) . Aquaculture. 6, 2 ; 
1975; 163-170. 
Deals with the e f fec t of anes the t i c MS-222 t o 
juveni le s t r i ped mullet (M. cepha lus ) . Induction times to 
t o t a l loss of equi l ibr ium were effected by temperature, O2 
and pH concentrat ions in M. cephalus a t a concentra t ion 
of 80 ppm MS-222, Fresh water f i s h was less effected as 
compared to s a l t water acclimated f i sh by MS-222, Morta l i ty 
in fresh water and in s a l t water was 33.1 ppm and 39.8 ppm 
re spec t i ve ly , 
6, AQUACULTURE AND AGRICULTURE-
BILLARD(Roland). Symbiotic integration of aquaculture and 
agriculture. Fisheries - A bulletin of the American 
Fisheries Society. 11, 4; 1986, Jul-Aug; 14-19, 
Deals with the study to show that the primitive 
type of aquaculture, after some adaptation, might still 
be of some value in developed countries since it makes 
some use of waters not usually cultivated and of land 
unsuitable for agriculture. Although the fish produced 
are not of high commercial value, they can be exported 
at a reasonable price. Primitive aquaculture provides some 
71 
additional income to the farmer or to the fisherman living 
in a desolate region and helps to provide stability in the 
local population. The basic techniques for managing a 
wide variety of aquatic ecosystems and would benefit both 
developed and developing countries. 
7 . ,COMMERCIAL, COUNTRIES, DEVELOPED, 
MITCHISON(Amanda). Aquaculture: Still promising. Food and 
Nutrition. 12, 2; 1986; 30-31. 
Deals with the an account of commercial type of aqua-
culture particularly in developed countries. Approximately 
10% of the total world fish catch is accounted by aqua-
culture. Since 1975, world aquacultural output has 
increased from 4.5 to over 8 million tons*pond aquaculture 
is growing fast in developed countries usually to prawns, 
shrimps and trouts production. Commercial aquaculture also 
has been increasing in developing countries, particularly 
in south and south-east Asia. In Africa Tilapia was found 
to be suitable and experimental work on catfish species 
had also begun. 
8 . DEVELOPMENT, NIGERIA^ 
O J I K E ( N A C ) , S t r a t e g i e s f o r t r a n s f e r of a q u a c u l t u r e 
t e c h n o l o g y t o s m a l l - s c a l e f i s h f a r m e r s i n N i g e r i a , 
P r o c e e d i n g s of A n n u a l C o n f e r e n c e of F i s h S o c i e t y N i g e r i a . 
2 ; 1 9 8 3 ; 1 1 2 - 1 1 6 . 
7 . 
D e a l s w i t h t h e a q u a c u l t u r e d e v e l o p m e n t i n N i g e r i a 
f o r s m a l l f i s h f a r m e r . Wate r p o l l u t i o n , d e a l i n g c a t c h were 
t h e f a c t o r s f o r i n c r e a s i n g a w a r e n e s s of pond c u l t x i r e i n 
t h e c o u n t r y . E s t a b l i s h m e n t of i n s t i t u t i o n s and t h e f o r m u -
l a t i o n of p o l i c i e s and programmes r e q u i r e d f o r a q u a c u l t u r e 
d e v e l o p m e n t f o r t h e f i s h f a r m e r s i n N i g e r i a , Use of 
p rogramme, d i s s e m i n a t i o n of i n f o r m a t i o n r e l a t e d t o a q u a -
c u l t u r e and sound t e c h n o l o g y g e n e r a t i o n , a l l t h e s e a r e 
d i s c u s s e d , 
9 . SOILS, E f f e c t s of , BRACKISH WATER, ASIA, 
SOUTH EAST. 
SIMPSON(HJ) and o t h e r s . B r a c k i s h - w a t e r a q u a c u l t u r e i n 
P y r i t e - b e a r i n g t r o p i c a l s o i l s , A q u a c u l t u r e . 3 4 , 3 - 4 ; 1 9 8 3 , 
Aug; 3 3 0 - 3 5 0 . 
D e a l s w i t h t h e e f f e c t of P y r i t e i n s o i l s and 
s e d i m e n t s of c o a s t a l a r e a s , i r o n and alimninium on a q u a -
c u l t u r e o r g a n i s m s p a r t i c u l a r l y f o r b r a c k i s h - w a t e r a q u a -
c u l t u r e i n s o u t h - e a s t A s i a . A c i d i t y p r o b l e m s came t o be 
known from t h e P y r i t e - b e a r i n g s o i l s and i t would be 
e x i s t e d f o r many y e a r s . O x i d a t i o n of P y r i t e i n t r o p i c a l 
s o i l , i r o n and a l u m i n i u m d e c r e a s e d t h e y i e l d s of a q u a -
c u l t u r e o r g a n i s m s . Methods t o t a c k l e t h e a c i d i t y p rob l ems 
w e r e a l s o d i s c u s s e d . 
7,^  
10. BEHAVIOURS, LARVA. 
PRASAD(MS) and PRASAD(Pushpa), Larval behaviour during 
growth and development of air-breathing habit in Calisa 
fasciatus. Indian Journal of Fisheries. 32, 2; 1985, June; 
1985- .91. 
Deals with the study of progression of larval 
characteristics and behaviour of Colisa fasciatus, is a 
popular as a food and aquarium fish. It is found commonly 
in stagnant waters in ponds and pools with low oxygen 
content. Adult specimens of C. fasciatus were collected 
from local ponds during the breeding season. Induced breeding 
was conducted in the laboratory using the Pituitary 
hypophysation technique. The spawning,fertilization and 
hatching took place at the water temperature 26 + 1 C 
during night hours. The larvae did not show any schooling 
behaviour and never formed a group. The larvae swam hapha-
zardly by quick tail - strokes. Larvae show swimming 
upside down on the water surface due to the buoyancy of 
yolk-sac. Larvae feed on bottom debris and plankton and 
remain hidden among aquatic plants. Plotting larvae stage 
shows that the mortality by intrabrood cannibalism was 
60%, The air-gulping frequency was high in the beginning 
After the air-breathing began, the mortality rate among 
larvae was minimal. 18-20 days old larvae showed frequent 
surfacing. 
7':. 
11. BIOCHEMICAL, ANALYSIS, CYPRINUS. 
SIVAKAMLI(S) and others. Biochemical composition of Cyprinus 
carpio (Linnaeus) cultured in cage in relation to maturity. 
Indian Journal of Fisheries. 33, 2; 1986, Jun; 180-187. 
Deals with a view to analysing the inter-relationships 
of different chemical components in flesh, liver and gonads 
of captive common carp of both the sexes during different 
stages of maturity. For this purpose Cyprinus carpio was 
analysed. Female C, carpio appeared to have the protein 
for gonad development transferred from the liver. In males, 
protein for germ building was found mobilized from the 
muscles. No more mobilization of protein occured in the 
resorption stage. Translocation of muscles protein for 
development of gonad had been reported in C, carpio in both 
the sexes. The relationship between germ-building and fat 
content observed in case of female. 
12. BIOLOGY, CHUM SALMON. 
BEACHAM(TD) and MURRAY(CB). Comparat ive deve lopmenta l 
b i o l o g y of Chtom salmon (Oncorhynchxis Xeta) from the 
F r a s e r River , B r i t i s h Columbia, Canadian J o u r n a l of 
F i s h e r i e s and Aqua t i c S c i e n c e . 4 3 , 2 ; 1986, Feb ; 252-262, 
Deals * t h t h e remarkable d i f f e r e n c e s i n egg and 
a l e v i n from 32 f a m i l i e s of Chum salmon (Oncorhynchus ke ta ) 
7 a 
from the F r a s e r R ive r , B r i t i s h Columbia. S i g n i f i c a n t d i f f e -
r ences in eggs and a l e v i n of t h e s e f a m i l i e s of 0 . k e t a a t 
d i f f e r e n t water t empera tu re were observed fo r the 
compara t ive s t u d y and developmenta l b i o l o g y of 0 , k e t a , 
1 3 . BIONOMICS, CYPRINIDS, HILL-STREAM. 
MALHOTRA(Sandeep K) , Bionomics of h i l l - s t r e a m c y p r i n i d s . 
I I I . Food, P a r a s i t e s and l e n g t h weight r e l a t i o n s h i p of 
Garhwal mahaseer . Tor t o r (Ham.). Proceedings of the Ind i an 
Academy of S c i e n c e s . 9 1 , 6; 1982, Nov; 493-499 . 
Deals w i t h t h e bionomics and he lminthocoenoses of 
Tor t o r in Garhwal Himalayas . The s tudy of T, t o r a l s o 
i nc luded an i n v e s t i g a t i o n i n t o the b i o l o g y and f i s h e r y of 
h i l l - s t r e a m f i s h e s , 829 T, t o r of 4 .5-79 cm l e n g t h range 
were used in the p r e s e n t i n v e s t i g a t i o n . The l e n g t h - w e i g h t 
r e l a t i o n s h i p was e s t i m a t e d by t h e formula W = a L '^ . 
According t o t h e s t a n d a r d i z e d l e a s t squa re s l i n e a r 
r e g r e s s i o n , f o r each s t a n d and u n i t of l e n g t h . The f i s h 
ga ined 0 , 8 9 0 - 0 , 8 9 1 ; 0 ,799 -0 .836 ; 0 .806-0 .820 ; 0 . 5 6 2 - 0 . 7 9 1 ; 
0 . 2 2 0 - 0 . 2 4 2 ; and 0 ,947-0 ,950 of a s t a n d a r d u n i t of weigh t 
f o r f emales ; m a l e s ; poo led ; 15,0 c m ; 1 5 , l - 2 0 , 2 cm; and 
2 o , l cm groups of T, t o r r e s p e c t i v e l y . There was a 
c o n s i s t e n t l y s i g n i f i c a n t c o r r e l a t i o n in l eng th and weight 
of T, t o r . The v a l u e s of r e g r e s s i o n c o e f f i c i e n t s i n d i c a t e d 
t h a t growth r a t e i s l e s s e r than the cube of l e n g t h . The 
7n 
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cubic law (W=CL ; W = weight, L = length, C = constant) 
did not hold good for T, tor in the Himalayan riverine 
ecosystem. 
1 4 . BLOOD GLUCOSE, ANALYSIS, MRIGALA. 
RAIZADA(MN) and SINGH(CP). S e a s o n a l v a r i a t i o n s i n t h e b l o o d 
g l u c o s e and u r e a l e v e l s of f r e s h w a t e r f i s h , C i r r h i n u s 
m r i g a l a ( H a m . ) . P r o c e e d i n g s of I n d i a n N a t i o n a l S c i e n c e 
Academy. 4 8 , 4 ; 1 9 8 2 ; 5 0 1 - 5 0 4 , 
D e a l s w i t h s e a s o n a l v a r i a t i o n s i n t h e b l o o d g l u c o s e 
a n d u r e a l e v e l s of C i r r h i n u s m r i g a l a and t h e i r v a l u e were 
d e t e r m i n e d d u r i n g w i n t e r and summer. Blood g l u c o s e l e v e l 
was found t o 7 3 . 6 0 mg % i n male and 7 7 . 0 2 mg % i n f e m a l e 
d u r i n g summer a s compared t o 8 7 . 7 5 mg% i n male and 9 8 , 9 7 
mg% i n female d u r i n g w i n t e r . W i n t e r showed h i g h e s t v a l u e 
i n b l o o d g l u c o s e i n b o t h t h e s e x e s . Blood t o u r e a was 
o b s e r v e d and i t had h i g h e s t v a l u e s d u r i n g monsoon and 
l o w e s t v a l u e s d u r i n g summer i n b o t h t h e s e x e s of C, m r i g a l a , 
G l u c o s e and u r e a l e v e l i n b l o o d showed h i g h e r v a l u e s i n 
f e m a l e s , 
1 5 . BREEDING AND INBREEDING. 
SCHOM(CB) and BAILEY(JK), S e l e c t i v e b r e e d i n g and l i n e 
c r o s s i n g t o r e d u c e i n b r e e d i n g . P r o g r e s s i v e F i s h - C u l t u r i s t . 
4 8 , 1', 1986 , J a n ; 5 7 - 5 9 . 
7/ 
Describes the s e l ec t i ve breeding procedures involves 
two separate l i n e s combining mass se l ec t ion with l i n e process 
t o minimize leve l of inbreeding while maximizing the ne t 
genet ic gain and leve l s of inbreeding in a closed population 
a f t e r 1, 2 and 10 generations of random mating. An inexpensive 
s e l ec t i on ahd brood-stock management procedure i s proposed 
than can produce both genetic gain and offer long-term 
pro tec t ion aga ins t breeding. To e s t a b l i s h two l i n e s , a 
minimum of 40-50 s ing le paired matings of unre la ted brood-
stock i s suggested for each l i n e . Gradual increases in the 
l eve l of inbreeding allow for the e l iminat ion of de ter ious 
recess ive genes and the leve l of inbreeding increases during 
the f i r s t two generat ions of mating within l ines i s d i s c r ibed . 
Emphasis i s made to avoid inbreeding as i t led^^jfee-lcrsssssaf 
the breeding popula t ion , /r^^"^ " -
C. D&/330.^£ 
"i L 
1 6 , FISHES, MIGRATORY. 
\ , 
PONTAINE(M), Some consideration on migrant fishes^ai!^ their 
breeding. Piscic. Fr. 28, 1971, 31-36. 
Discusses the proposed farming of migratory fish in 
Prance, Pisciculture of Salmon, eel and sturgeon, are more 
complex than tunny (Holohaline spp.). European eel showed 
rapid growth in more balanced, regular nutrition. Successful 
Pisciculture needs delicate embronic and larval development 
and successful genital maturation etc. The economical 
return of Salmon is low at the stage of catadrome migratory 
impulse after the release of individuals into the ocean. 
7.*s 
The enclosed a reas f i sh for hxiraan consxamption is des i r ab le 
from the economic point of view. 
17. HIMALAYAN BARBEL. 
RAIZADA(SB). Breeding, development and culture prospects of 
Himalayan barbel. Journal of Bombay Natural Historical Society. 
82, 1; 1985, ApX; 130-137. 
Deals with the genera Schizothoraichthys and 
Schizothovax in the cold waters of the Himalaya. They are 
in high demand in the Himalayan states from Jammu and 
Kashmir to Arunachal Pradesh and are commercially important 
at local level. Population of trouts and Mahseers in the 
cold waters are indicated by the population of Schizothora-
cine. The use of explosives and poisoning with the extract 
o:f plants like Artenisia and Euphorbia particularly along 
the eastern Himalayan belt have adversely affected the 
population and the fishery of Schizothoracine represented 
by the genera Schizothoraichthys and Schizothovax. 
18. INDUCED, PITUITARY GLAND-
DWIVEDI(SN) and others. Human chorionic Gonadotrophin: 
A substitute for Pituitary gland for indueed breeding. 
Journal of the Indian Fisheries Association. 14 & 15, 
1984-85, 75-79. 
Deals with the technique of induced breeding in India 
on the use of Human chorionic gonadotrophis (HCG) in fish 
7 A 
b r e e d i n g . The p r e s e n t s tudy shows the compara t ive accotint 
of P i t u i t a r y g land and a horaogenate of PG and HCG in f i s h 
b r e e d i n g . The combinat ion of HCG wi th P i t u i t a r y g l a n d ' s 
e x t r a c t in C i r r h i n a miraga la and Labeo r o h i t a were 
s i g n i f i c a n t f o r b r e e d i n g i n c r e a s i n g t h e h a t c h i n g pe rcen tage 
i n modern ca rp h a t c h r y CIFE, D-81 . 
1 9 . MULLET, GREY, TAIWAN. 
LIAOd Chiu) . Experiment on induced breeding of the grey 
mullet in Taiwan from 1963 to 1973. Aquaculture. 6, 1; 1975; 
31-58. 
Deals With the induced breeding experiment of grey 
mullet (Mugil cephalus) at Sanwei, Kaohsiung, is one of the 
commercially important fishes in Taiwan, It is widely 
distributed in the temperature and tropical zones of the 
world and can be stocked in both brackish and fresh-water 
ponds. About 700#900-1,000,000 mullets are caught from the 
coastal waters of west Taiwan and mullets fingerlings from 
the estuarine waters. The experiments performed for 9 years 
in the Tung Kang Laboratory. 21, 688 fingerlings produced 
in 1973, Dried mullet roe is consvimed as gourmet food. 
2 0 . RAINFALL, EFFECTS, MAJOR, CARPS, INDIA. 
JAlN(Atuk K) and o t h e r s . Role of r a i n f a l l i n t h e b r e e d i n g 
of Labeo r o h i t a (Ham.), C i r r h i n u s mr iga l a (Ham.), Ca t l a 
C a t l a (Ham,), a t Damdama (Haryana) , a s e m i - a r i d zone . 
J o u r n a l of the Ind ian F i s h e r i e s A s s o c i a t i o n . 14 T- 1 5 ; 
1984-85; 67 -73 , 
ut 
Fish spawning is mainly controlled by several envi-
ronmental factors. Efforts were made to breed fish in 
controlled conditions of hatchery and the effects of rainfall, 
temperattire and 0^ were studied, induced breeding technique 
helped to some extent under such envJ.ronmental variation. 
All experiments were performed in the modern fish hatchery 
(Model CIFE D-80) unit at Damdama fish seed farm. Breeders 
of Indian major carps were stocked in a 0,07 ha, ponds. 
Results of experiments indicated that fish breeding does 
not depend on rainfall in controlled conditions of a hatchery 
where induced breeding was mainly controlled by temperature 
and dissolved O2 of water. Thus it could be possible to 
produce larger number of fish seed using the modern fish 
hatchery without rain in Damdama (Haryana), 
21, CANNE AND CANNING-LYSING. 
RAO(D Ramanada) and GADRE (Ujjwala V) . Available lysine 
in canned fish. Journal of the Indian Fisheries Association, 
14 - 15; 1984-85; 37-39. 
Deals with the study of the fate of lysine daring 
storage of canned fish in brine and the results of these 
have been presented. Freshly caught ototithus argenteus 
fish obtained from the catches of MFV Narmada was obtained. 
For heat processing two different steam pressures were 
2 
eimployed. In one set of experiments 0,70 kg/cm while 
2 
other 1.05 kg/cm steam pressure for 25 ipinutes was employed. 
-Si 
The nutritive value of canned fish evaluated by the total 
nitrogen. Changes in available lysine due to lipid oxidised 
carbonyl compounds were very rare in canned fish in brine and 
and these are discussed. 
2 2 . CANNED FISH, ANALYSIS, HISTOCHEMICAL. 
CHOE(Sun Nam), H i s t o c h e m i c a l o b s e r v a t i o n of c a n n e d f i s h 
b a l l from t h e l o c a l m a r k e t of K o r e a , B u l l e t i n of Korean F i s h 
S o c i e t y , 8 , 3 ; 1 9 7 5 ; 1 6 6 - 1 7 0 . 
D e a l s w i t h t h e s t u d i e s f o r h i s t o c h e m i c a l o b s e r v a t i o n 
of s i x k i n d s of c a n n e d p r o c e s s e d f i s h - b a l l s . P r o t e i n 
c o n t e n t s . F a t c o n t e n t s , and a i r b u b b l e s were e v a l u a t e d . 
P r o t e i n c o n t e n t s w e r e l o w e s t ( 2 , 7 - 9,0%) w h e r e a s c a r b o -
h y d r a t e c o n t e n t s were h i g h e s t ( 5 8 , 1 - 7 5 , 2 % ) , F a t c o n t e n t s 
r a n g e d from 1,4 - 17.6% and v a r i e d w i t h t h e q u a l i t y of 
p r o d u c t s . B a c t e r i a l c o l o n i e s w e r e found a r o u n d t h e d e n a t u -
r a t e d p r o t e i n , c a r b o h y d r a t e and a i r b u b b l e s i n c a v i t i e s 
a t 3 7 ° C . D e n a t u r a t e d p r o t e i n , c a r b o h y d r a t e and a i r b u b b l e s 
w e r e found a s s o c i a t e d w i t h 6 m i c r o - o r g a n i s m s . 
23. CATCHING-DRIFT NET, SHRIMP. 
MATUDA(Ko) AND MASUDA ( C h i k a s h i ) . S t u d i e s on t h e c a t c h i n g 
e f f i c i e n c y of t h e G e n s i k i - a m i , a b o t t o m d r i f t n e t : I . M t i o n 
of G e n s i k i - a m i . B u l l e t i n of J a p a n e s e S o c i e t y of S c i e n c e 
F i s h . 4 2 , 4 ; 1 9 7 6 ; 4 3 7 - 4 4 8 . 
Deals with the catching efficiency of shrimp using 
a type of bottom shift net. Experiments and observations 
were carried out in Mikawa Bay of Japan in 1974 during the 
summer. The relative speed of the gear wasdetermined which 
remained unchanged by shortening of the gear. The speed of 
the gear was also determined with respect to the tidal current. 
2 4 . PRAWN, LAKE PIXLICAT. 
JANARDHANA RAO (K) and GOPALAKRISHNAYYA ( C ) . P e n a e i d Prawn 
c a t c h e s from Lake P u l i c a t i n r e l a t i o n t o i n g r e s s of P o s t -
l a r v a e and l a k e h y d r o g r a p h y . I n d i a n J o u r n a l of F i g h e r i e s . 
2 1 , 2 ; 19741 4 4 5 - 4 5 3 . 
Dea l s w i t h t h e s t u d y of P e n a i d Prawn c a t c h e d from 
Lake P u l i c a t and t h e r e l a t i o n s h i p b e t w e e n t h e P o s t - l a r v a e 
and l a k e - h y d r o g r a p h y t h e c o m m e r c i a l c a t c h of P . P rawn , 
P , Monodon and P . s e m i - s u l c a t u s was d i s c u s s e d . O b s e r v a t i o n s 
w e r e made from J u l y 1 9 6 8 - D e c , l 9 7 0 t o d e t e r m i n e t h e 
i m m i g r a t i o n of t h e P o s t - l a r v a e of t h e s e s p e c i e s . The p o s t -
l a r v a e of P . s e m i s u l c a t u s and P . i n d c u s i m m i g r a t e d d u r i n g 
A u g u s t - O c t . w h i l e t h e p o s t - l a r v a e of P . monodon d u r i n g 
J u l y - N o v . These l a r v e d e t e r m i n e d t h e P r o c u s p r o d u c t i o n 
f rom Lake P u l i c a t . 
2 5 . SUNFISH, TAMIL NADU. 
EBENEZER(IP) and JEROLD J O E L ( J ) . On a l a r g e S u n f i s h , 
R a n z a n i a t y p u s f rom t h e s o u t h - w e s t c o a s t , I n d i a n J o t i r n a l 
of F i s h e r i e s . 3 1 , 3 ; 1984 , D e c ; 3 6 0 - 3 6 1 . 
H.i 
D e a l s w i t h t h e c a t c h i n g of a S u n f i s h , R a n z a n i a 
typiiis and t h e measu remen t s of i t , was c a u g h t a t Eraguman-
t h u r a i on t h e s o u t h - w e s t c o a s t (Kanya Kuxnari d i s t r i c t , 
T a m i l Nadu) i n a s h o r e s i e v e . The g e a r had o p e r a t e d a 
d i s t a n c e of 1 km from t h e s h o r e , up t o a d e p t h of 22 m. 
The spec imen was a m a l e , w e i g h i n g 8 k g , m e a s u r i n g 616 mm 
t o t a l l e n g t h w i t h a f u l l y d e v e l o p e d g o n a d . T h i s s p e c i e s 
a c c o r d i n g t o S m i t h , o c c u r s i n a l l o c e a n s and a t t a i n s 30 
i n c h e s i n l e n g t h , and a c c o r d i n g t o Munro, i s found i n c o a s t a l 
w a t e r s a t t a i n i n g 32 i n c h e s . L e n g t h of d i f f e r e n t f i n s i s 
m e a s u r e d , 
2 6 . CONSTRUCTION, BOATS, INDIGENOUS. 
KOHLKHar j i t Kaur) and RAO (PV Subha) , I n d i g e n o u s c o n s t r u c -
t i o n of f i s h i n g b o a t s a t Versova v i l l a g e i n M a h a r a s h t r a 
s t a t e . J o u r n a l of t h e I n d i a n F i s h e r i e s A s s o c i a t i o n . 14 -r- 1 5 , 
1 9 8 4 - 8 5 ; 5 9 - 6 5 , 
M a h a r a s h t r a r a n k s t h i r d i n m a r i n e f i s h p r o d u c t i o n 
i n t h e c o u n t r y w i t h an e s t i m a t e d l a n d i n g of 2 . 8 3 l a k h s 
t o n n e s 1 9 8 2 - 8 3 . V e r s o v a v i l l a g e s i t u a t e d i n n o r t h Bombay 
i s t h e l a r g e s t among t h e 23 f i s h i n g v i l l a g e s of t h e 
d i s t r i c t of G r e a t e r Bombay, C o n s i d e r i n g t h e i m p o r t a n c e 
of Versova v i l l a g e a s a major c e n t r e of f i s h e r y a c t i v i t y 
t h e p r e s e n t s t u d y had b e e n t a k e n u p . The o b j e c t i v e of 
t h i s s t u d y was t o s u r v e y t h e f i s h i n g b o a t s i n t h e a r e a i n 
t e r m s of t h e i r d e s i g n , f a b r i c a t i o n s y s t e m and c o n s t r u c t i o n 
-i^* 
c o s t s . The d e s i g n i n g of f i s h i n g b o a t s , c o n s t r u c t i o n s y s t e m 
of f i s h i n g c r a f t s / t r a w l e r s , g i l l n e t t e r s , c o s t s of c o n s t r u c -
t i o n , f i n a n c e f o r c o n s t r u c t i o n of f i s h i n g b o a t s a l l t h e s e 
a r e d i s c u s s e d and d a t a a r e g i v e n , 
2 7 . CONSUMPTION AND CONVERSION, TROUT, BROOK. 
LEON(Kenneth A ) . E f f e c t of e x e r c i s e on f e e d c o n s u m p t i o n . 
G r o w t h , Pood c o n v e r s i o n , and s t a m i n a of Brook t r o u t . 
P r o g r e s s i v e F i s h - C u l t u r i s t . 4 8 , 1; 1986 , J a n ; 4 3 - 4 6 . 
D e s c r i b e s t h e s t u d y , c o n c l u d e d t o m e a s u r e t h e e f f e c t s 
of f o r c e d e x e r c i s e and l e v e l of f e e d i n g on t h e g r o w t h , 
f ood c o n v e r s i o n , and swimming of j u v e n i l e b r o o k t r o u t 
( S a l v e l i n u s f o n t i n a l i s ) . A f t e r 10 weeks of t r e a t m e n t , t h e 
swimming s t a m i n a of f i s h i n two r e p l i c a t e s from e a c h 
t r e a t m e n t g r o u p was m o d i f i e d . E x e r c i s e d - s a t i a t e d f i s h 
grew a t a f a s t e r r a t e f o r t h e 10 w e e k s , w h e r e a s u n e x e r c i s e d 
s a t i a t e d and e x e r c i s e d - u n s a t i a t e d f i s h showed p a r a l l e l g rowth 
r a t e s d u r i n g t h e l a s t 4 w e e k s . E x e r c i s e d s a t i a t e d f i s h 
h a d g r e a t e r ( P < 0 . 0 1 ) f i n a l mean w e i g h t s t h a n u n e x e r c i s e d 
s a t i a t e d and e x e r c i s e d u n s a t i a t e d f i s h . The re was no 
d i f f e r e n c e (P "7 0 , 0 5 ) be tween u n e x e r c i s e d - s a t i a t e d and 
e x e r c i s e d - u n s a t i a t e d f i s h w e i g h t s . E x e r c i s e d - s a t i a t e d 
f i s h d i s p l a y e d g r e a t e r swimming s t a m i n a t h a n u n e x e r c i s e d -
s a t i a t e d f i s h b u t n o t g r e a t e r t h a n e x e r c i s e d - u n s a t i a t e d 
f i s h . Mean food c o n v e r s i o n v a l u e s of t h e 10 weeks p e r i o d 
So 
were b e s t f o r e x e r c i s e d - u n s a t i a t e d f i s h and w o r s t f o r 
u n e x e r c i s e d - s a t i a t e d f i s h . Brook t r o u t grew b e s t when 
r e a r e d in a c u r r e n t v e l o c i t y of 1 .5 -2 .0 body l e n g t h s p e r 
second , 
2 8 . CULTURE, CARPS. 
DAS(P) and o t h e r s . Observat ion of fou r s p e c i e s c u l t u r e of 
major Indian c a r p and e x o t i c s i l v e r c a r p . J o u r n a l of the 
In land F i s h e r i e s S o c i e t y of I n d i a . 14, 1 ; 1982; J u n ; 18-22 . 
Deals w i th t h e p o l y c u l t u r e exper iment w h i l e inc luded 
f a s t growing s i l v e r c a r p in a s s o c i a t i o n of Ind ian major 
c a r p fed on e f f i c i e n t cheap feed f o r examining the p roduc t ion 
p o t e n t i a l of four s p e c i e s , t h e s e a r e c a t l a (C. c a t l a ) , rohu 
(Labeo r o h i t a ) mr iga l a (C. mr iga la ) and s i l v e r c a r p (H, 
m o l i t r i x ) in Pond s t o c k i n g d e n s i t y of 7 0 0 0 / h e c t a r e . The 
f i n g e r l i n g s of t h e su r face f e e d e r s , c a t l a and s i l v e r c a r p , 
were- 'Stocked in the p r e s e n t exper iments a t 25% each a g a i n s t 
18.75% and 37.5% r e s p e c t i v e l y . At ta inment of ave rage weight 
in the p r e s e n t exper iment (a) 930,950 and 400 g of c a t l a 
rohu , mr iga l r e s p e c t i v e l y i n 12 months and s i l v e r c a r p (a) 
1,440 g in only seven and h a l f months were comparable t o 
t h e average we igh t i n twelve months (a) 969 ,800,586 and 
770 g of c a t l a , rohu , mr iga l and s i l v e r ca rp r e s p e c t i v e l y . 
Hi] 
2 9 . CATFISH. 
BAUR(Richard J ) and o t h e r s . T h r e e y e a r s of e x p e r i e n c e w i t h 
a c h a n n e l c a t f i s h c a t c h o u t pond i n I l l i n o i s , T r a n s . Amer ican 
F i s h e r i e s S o c i e t y . 1 0 5 , 2 ; 1 9 7 5 ; 2 4 7 - 2 5 3 . 
D e a l s w i t h t h e t e c h n i q u e s , d e v e l o p e d a s a r e s u l t 
of 3 y e a r s of e x p e r i e n c e i n 3 r e s p e c t i v e s e a s o n s w i t h a 
c h a n n e l c a t f i s h ( I . P u n c t a t u s ) . These t e c h n i q u e s were 
b e n e f i t e d t o b o t h pond owner and a n g l e r . C a t f i s h were c a g e -
r e a r e d i n t h e c a t c h o u t pond t o g e t a c a t c h a b l e s i z e d u r i n g 
1 s t two s e a s o n s . C a g e - r e a r e d f i s h w e r e r e l e a s e d d u r i n g t h e 
2nd s e a s o n . The l a r g e mouth b a s s (M. s a l m o c d e s ) and t h e 
c a t f i s h b o t h were s t o c k e d and were k e p t on p e l l e t - d i e t . 
F i s h s t o c k e d i n p e l l e t - d i e t showed b e t t e r and h i g h y i e l d . 
R e s u l t showed t h a t a n g l e r s h a r v e s t e d 90% and 83% of 
c a t f i s h and l a r g e mouth b a s s i n 65 f i s h i n g d a y s r e s p e c t i v e l y , 
3 0 . MACROBRACHIUM, ANDHRA PRADESH. 
R A J Y A L A K S H M K T ) and MAHESWARDU(G) . On t h e c u l t u r e of 
Macrobrachi iam r a s e n b e r g i i i n Andhra P r a d e s h - I n d i a . 
J o u r n a l of t h e I n d i a n S o c i e t y of C o a s t a l A g r i c u l t u r a l 
R e s e a r c h . 4 , 1 ; 1 9 8 6 , J a n - J u n ; 2 5 - 4 1 . 
D e a l s w i t h t ihe s t u d y t o a n a l y s e t h e e f f e c t 
of r e a r i n g on t h e g r o w t h , s u r v i v a l and n e t y i e l d of 
L i z a t a d e . M u l l e t s h a v e been w i d e l y used i n m o n o - c u l t u r e 
8/ 
and mixed cu l t u r e opera t ions . The h ighes t mean gain in 
weight of 654.43% had been obtained from dens i ty 
SOOOA^/ the e f f ec t of growth's densi ty was q u a d r a t i c . 
A dens i ty of 5000/ha show h ighes t mean survived of 
88.3%. Net y ie ld 888.78 ka/ha/year obtained a t dens i ty 
12,000/ha was s i g n i f i c a n t l y (P< .05 higher than 50065 
kg/ha/year a t 8500/ha. 
3 1 . MARINE PISHES, INDIA. 
SEKHARAN(KV). Culture of marine fishes in India: The 
problems and the promise. Seafood Export Journal. 8, 1; 
1976; 61-65. 
Deals with the paper presented at Indian Science 
Congress .(Zoology Sec.) symposium on aquaculture. Pish 
culture is briefly described. Traditional culture of 
marine species, researchs programme and problems are 
specially discussed. Problems related to the availability 
of seeds nutrition breeding, parasites anddiseases, 
and economies, are also discussed. Development on the 
culture of marine fishes in India is also remarked. 
32. PRAWN. 
BADAPANDA(HS) and others. On culturing Penaa-us monodon 
(Fabricius) in a confined tank without tidal flushing, 
Indian Journal of Fisheries. 32, 2; 1985, Jun; 260-263. 
S;^  
Deals with the work, penaeus monoeus, was success-
fully cultured in a confined brackish water pond without 
facility for tidal flushing in Ganjam orissa. First crop 
amounted the total weight of harvested prawn to 86.15 kg 
while second and third crop shown the total weight of 
harvested prawn to 76.1 kg and 64.8 kg respectively. The 
average culture period for the three crops was 126 days 
and the average rate of growth worked out to 1,11 mm/ 
day and the average production, of marketable size prawns, 
was 23 6 kg/ha/126 days. 
33, PRAWN AND SHRIMP. 
SCURA(ED) and OKAMURA(WY). Gaze Culture of red tilapia in 
prawn and shrimp ponds. Journal of World Marieulture 
Society, 14; 1984; 254-265. 
Deals with the paper presented at 15 Annu, 
Meet, of the world Mariculture society entitled on feeding 
trials carried out in prawn ponds and shrimp ponds in 
freshwater and in brackishwater respectively. Red tilapia 
stocked for cage culture seven ponds were selected for 
stocking ranged from 0,23 to 0.45 hactare, 98,5% fish 
survival after weeks were observed. The growth rate of 
caged tilapia was higher in brackish water than freshwater 
fish ponds. Without the supplement drit, feeding rate 
was slow. 
H,i 
34. KUTCH. 
SUDHAKARA RAO(G), Observations on the seasonal prawn 
frishery of the little Rann of Kutch during 1980. 
Indian Journal of Fisheries. 31, 1; 1983, Jun; 124-113. 
The Gulf of Kutch and adjacent estuarine system 
supports a prawn fishery a considerable magnitude. Here 
the study was conducted on the seasonal prawn fishery 
in the little Rann of Kutch'during 1980 and data are 
presented in this paper. Topography and the area of 
fishery, data collection, crafts and gears used for fishing, 
landers, centres, trends in prawn production, marketing, 
biology of the principal species (M, kutchensis) and 
number of percentage of M. kutchensis in different 
feeding conditions from different centres are discussed 
and given in this paper. Socio-economic conditions of 
fisherman were also given. About 2770 fisherman were 
engaged in the fishery with 307 boats and 1600 nets. 
An estimated catch of 2311.5 tonnes of prawns was exploited 
during the 1980 season. Bie estimated catch at Subari 
was 688.7 tonne which was the biggest of landing centres, 
35. WHITE. 
MUTHU<MS) and others. On the advantages of domestication 
of the Indian White Prawn, Penaeus indicus, Indian Journal 
of Fisheries. 33, 1; 1986, Mar; 129-132. 
' ) ( ( 
Deals with the culture of Indian domesticated 
white prawn, penaeus indicus. The method followed is that 
the prawn seed either collected from the wild or produced 
in hatcheries from spawners being cultured in grow-out 
facilities. It was domesticated at the Marine Prawn 
Hatchery Laboratory of CMFRI, at Narakkal. The shortest 
time span between two successive generations(i.e. egg to 
egg) was about 4 months and the longest was about 9 
months. The system of domesticating prawns itself has many 
advantages. It facilitates introduction of desirable species 
exotically in areas where they are not edemic. 
36. TILAPIA. 
NATARAJAN(M). Recycling of Poul t ry droppings through 
t i l a p i a f i sh c u l t u r e : Effects of Stocking dens i ty on 
product ion, Aqr jcu l tu re l Wastes. 13, 4; 1985; 305-313, 
Deals with the production of t i l a p i a (oreochronis 
massambicus) stocked in high d e n s i t i e s in tanks manxired 
with poul t ry droppings. Harvest of t i l a p i a was composed 
of small f ish which was not a disadvantage. Stocked 
d e n s i t i e s were 70,000, 140,000 and 210,000 f i sh per 
h e c t a r e . Result showed a net f i sh production which 
decreased with increas ing stocking dens i ty . The breeding 
capaci ty of t i l a p i a decreased under s t r e s s . Therefore, 
t h i s f ish were stocked a t high d e n s i t i e s . 
3 7. DEVELOPMENT,BACTERIA. 
JANA(BB) and BARAT(S) . Development of heterotrophic and;;! 
ammonifying bacterial populations as affected by the fish 
clarias batrachus, under different experimental conditions. 
Acta Hydrochim. Hydrobiol. 11, 5; 1983; 5 69-576. 
Deals with the development of heterotrophic and 
ammonifying bacterial populations - as affected by 
C, batrachus of different sizes under different experimental 
conditions. The colonies of these bacteria grew with the 
size of fishes and with feeding, 
38. , CLARIAS. 
MlTRA(Biswanath) and NASER (Mohammad). Condition fac tor 
in two a i r -b r ea t h i n g f i shes , c l a r i a s batrachus (Lin.) and 
Heteropneustes f a s s i l i s (Bl.) Indian Bio log i s t . 17, 1; 
1985, Apr; 48-52. 
Deals with the study of condit ion f ac to r (C), 
used to measure the va r i a t ion from the expected weight -
(W) for length of indiv idual f i sh or groups of f i s h e s . 
The mater ia ls for the study were co l l ec t ed from the areas 
near Sant in ike tan , West Bengal during 1977-1978. The 
W fac tor was ca lcu la ted from the formula; K = ~"o x lOO. 
L 
In C. batrachus the highest and the lowest values are 
found to occur in 27 cm and 17 cm re spec t ive ly . In H. 
f o s s i l e s , the h ighes t value (0,5 6) and the lowest value 
o IZ 
(0.44) in 14 cm, group were found to occur. The data 
permit assessment of spawning and also other seasons, 
K was much higher for C, batrachus in colder months due 
to the accumulation of fat. In H, fassilis also the 
highest (0,53) value was recorded in August with regard 
to seasons both the species have the highest and the 
lowest values in the inactive and spawning seasons. 
However, the lowest value was also recorded in H. fossiles, 
39. MANURES, Effects of> MAJOR CARPS, INDIA, 
GUPTA(Anjana) and others. Effect of some manures on the 
length-weight relationship of major carps, Indian Biologist. 
n , 11; 1985, Jul; 33-35, 
Deals with the study to examine the effect of 
manures on the growth and production of major carps: 
catla catla, Labeo rohita and Cirrhinus mrigala. For this 
study ponds were selected from the locality near Santi-
niketan. West Bengal. Fry were released in all the ponds 
at the rate of 7500 + 10% (3 Catla: 3 Rohu; 4 Mrigal). 
Uptill now, no study has been made to examine whether 
the use of farm yard manure in fish pond in any way 
affect the length-weight relationship in carps. The 
two sets of experimental ponds showed that the value of 
•b' for C, catla was found to range between 3,2 and 4,1 
approximately, for L. rohita 2,9 and 3,6 and for C,mrigala 
O ; \4 
3 , 1 and 3 , 7 a p p r o x i m a t e l y . S t u d y r e v e a l e d t h a t t h e i d e a l 
v a l u e and t h e c o n d i t i o n of t h e s e f i s h e s grown i n 
d i f f e r e n t l y t r e a t e d ponds was good . 
4 0 . OILS, EFFECTS, PRAWN. 
COLVIN(Paul M i l e s ) . ' f f f e c t of s e l e c t e d o i l s on t h e 
f a t t y a c i d c o m p o s i t i o n and g r o w t h of Penaeus i n d i c u s . 
A g u a c u l t u r e . 8 , 1 ; 1 9 7 6 ; 8 1 - 8 9 . 
D e a l s w i t h t h e e x a m i n a t i o n of d i f f e r e n t s e e d o i l s 
w i t h t h e a r t i f i c i a l d i e t f o r P e n a e u s i n d i c u s t o d e t e r m i n e 
t h e i r e f f e c t on t h e f a t t y a c i d c o m p o s i t i o n and g rowth of 
P . i n d i c u s . F o u r s e e d o i l s w e r e s e l e c t e d f o r t h i s p u r p o s e . 
D i f f e r e n t t y p e of f a t t y a c i d w e r e examined t o o b s e r v e 
t h e i r e f f i c i e n t l i p i d m e t a b o l i s m . R e s u l t i n d i c a t e d t h a t 
w3/w6 t y p e f a t t y a c i d s m i g h t be e s s e n t i a l f o r e f f i c i e n t 
l i p i d m e t a b o l i s m . Prawns f ed on s u n f l o w e r , s o y b e a n , 
l i n s e e d d i d n o t show r e m a r k a b l e g rowth d i f f e r e n c e s i n 
a f e e d i n g t e s t of 35 d a y s . R e l a t e d e x p e r i e n c e i n f i s h 
n u t r i t i o n i s d i s c u s s e d . 
4 1 . ,WEIGHT, FACTOR OF, HERKEOTSICHTHYS. 
MARICHAMY(R).^A Note on t h e l e n g t h - w e i g h t r e l a t i o n s h i p 
and r e l a t i v e c o n d i t i o n i n H e r k l o t s i c h t h y s p u n c t a t u s 
( R u p p i l ) , I n d i a n J o u r n a l of F i s h e r i e s . 2 1 , 2 ; 1 9 7 4 ; 5 8 2 -
5 8 4 . 
' It 
Deals with the length weight relationship in 
H, punctatus. The regression coefficient of the male and 
female of H. punctatus did not show marked differences. 
The feeding intensity and the maturity both Influenced the 
relative condition factor in females while in males, the 
attainment of maturity resulted towards the improvement 
in condition factor, 
42. DIGESTION, GRASS CARP. 
LAW(AT) and JAMALULLAIL(SR), Digestibility of carpet grass 
(Axonopus compressus) in grass carp ctenopharyngodon idella 
(Cuvier and Valenciennes), Pertanika. 4, 1; l98l, Jul; 
91-93. 
Deals with the study of digestive capacity of the 
grass carp, C, idella towards the digestion of carpet grass 
contents. It was revealed that the fish was not able to 
digest the cellulose of this grass but was highly capable 
for the digestion of protein contained in carpet grass. 
43. DISEASES, ABNORMALITY. 
BHATTACHARYA(Subas). Selected abnormali t ies in freshwater 
f i sh ca t l a c a t l a . Environment and Ecology , 1 ; 113-114, 
Deals with s k e l e t a l abnormal i t ies of Cat la c a t l a 
in tanks of Kalyani in Kest Bengal, The abnormal f i sh 
showed the presence of high f luo r ine leve ls ( l ,39-3,90ppm). 
Nearly 4% of pppulat ion of Catla c a t l a in the same tank 
showed s k e l e t a l abnormal i t i es . 
4 4 . BACTERIAL. 
FROM(Jon), Chloramine-T fo r c o n t r o l of B a c t e r i a l g i l l 
d i s e a s e . P r o g r e s s i v e F i s h - C u l t u r i s t . 42, 2 ; 1980, Apr; 
8 5 - 8 6 . 
Desc r ibes the p r e v e n t i o n of b a c t e r i a l g i l l d i s e a s e 
i n rainbow t r o u t (Sa lmogai rdner i ) a t t he Danish t r o u t 
c u l t u r e Research S t a t i o n by u s i n g chioramine-T (Sodium 
P a r a - t o l u e n e s u l p h o n c h l o r a m i d e ) , D i f f e r e n t c o n c e n t r a t i o n 
of ch loramine-T was used t o c o n t r o l the d i s e a s e . T o x i c i t y 
exper iments were c a r r i e d ou t w i t h h e a l t h y rainbow t r o u t 
f i n g e r l i n g s , 6-10 cm. long, i n 120-L a q u a r i a . Microscopic 
examina t ion r e v e a l e d t h a t f i s h t r e a t e d wi th c o n c e n t r a t i o n s 
of 8,5 and 6.5 mg/L were cu red , i t was concluded t h a t 
b a c t e r i a l g i l l d i s e a s e of rainbow t r o u t could be c o n t r o l l e d 
w i th chloramine-T in the fo l l owing c o n c e n t r a t i o n s : 6.5 
mg/L loo (1 :100 ,000 v o l / v o l ) in t roughs and 4 .5 mg/L 
(1 ;150,000 v o l / v o l ) in ponds . These c o n c e n t r a t i o n s have 
a l s o been used s u c c e s s f u l l y by t r o u t farmers who produce 
brown or sea t r o u t (Salmo t r u t t a ) , A t l a n t i c salmon ( S . 
s a l a r ) and brook t r o u t ( S a l v e l i n u s f o n t i n a l i s ) . 
4 5 . BACTERIAL, SILVER, CARP. 
BITTERLICH(G) and SCHABER(E). B a c t e r i a - f o o d or food 
c o m p e t i t o r s of S i l v e r c a r p , Hypophthalmichthys m o l i t r i x 
^s l ' "? J o u r n a l of F i sh B io logy . 29, 5 ; 1985, Nov; 605-612. 
'^ h 
D e a l s w i t h t h e f a t e of b a c t e r i a i n t h e a l i m e n t a r y 
c a n a l of s i l v e r c a r p and t h e r e s u l t s o b t a i n e d from i n - " 4 i t r o 
i n c x i b a t i o n s of a l g a l and b a c t e r i a w i t h g u t f l u i d of s i l v e r 
c a r p i n d i c a t e d t h a t b a c t e r i a were n o t d i g e s t e d b u t 
a p p a r e n t l y l i v e a t t h e e x p e n s e of t h e f i s h . G r a m - n e g a t i v e 
and l o n g r o d s b a c t e r i a were p r e d o m i n a n t i n t h e g u t t h a n 
i n t h e f i s h pond w h e r e a s G r a m - p o s i t i v e r o d s and s p o r e s 
c o u l d be h a n d l y d e t e c t e d i n s i l v e r c a r p and were a b o u n d a n t . 
However , t h e i n - v i t r o t e s t r e p o r t e d t h e p r e s e n c e of 
i n h i b i t o r s i n t h e g u t f l u i d w h i c h r e s t r i c t t h e g r o w t h 
of a n a e r o b i c b a c t e r i a , i t was r e v e a l e d t h a t t h e d i g e s t i v e 
f l u i d of s i l v e r c a r p was b a c t e r i o s t a t i c r a t h e r t h a n 
b a c t e r i c i d a l , 
4 6 . CONTROL. 
SHEPHERD(CJ), Solutions to fish disease problems. Far 
Eastern Agriculture. 1987, Marc—-Apr,.,.; 9-10. 
Deals with some of the problems occured in fish 
farming in eliminating disease to the expansion of 
aquaculture. The application of preventive medicine and 
its objective at the farm level is discussed. Preventive 
medicine on the farm was all about avoiding the 
introduction of Pathogens to the farm and at the same 
time reducing husbandary stress on the farm. 
9/ 
47 . PONDS. 
TUCKER(Craig S ) . Potassium Permaganate demand of Pond 
w a t e r s . P r o g r e s s i v e F i s h - C u l t u r i s t , 46 , 1; 1984, J a n ; 
24 -28 . 
Deals wi th t h e e f f e c t i v e n e s s of KMUO^  t r e a t m e n t 
f o r f i s h d i s e a s e c o n t r o l in Ponds . Ihe 15 minute KMtiO^ 
demand" i s de f ined as the amount of KMnO^  reduced in 15 
minutes by o rgan i c ma t t e r in the w a t e r . In the f i r s t 15 
minutes of t r e a t m e n t , from 54 t o 100% of the t o t a l KMnO^  
demand was the r e s u l t of o x i d a t i o n of s o l u b l e o rgan i c 
m a t t e r . The p r o p o r t i o n of t h e KMnO. consumed in the 
o x i d a t i o n of s o l u b l e m a t t e r . S o l u b l e o rgan ic m a t t e r i s 
o x i d i s e d in the f i r s t 15 minutes of t r e a t m e n t and i t 
c o n s t i t u t e s 33-99% of t h e t o t a l o rgan ic ma t t e r i n Pond 
w a t e r s . In the p r e s e n t s tudy , t he choice of 180 minutes 
of c o n t a c t as r e p r e s e n t i n g t h e long term KMnO^  demand i s 
a r b i t r a r y and shou ld be c o n s i d e r e d a rainiraiagi. I t does , 
however, s e rve t o de f ine t h e r e l a t i o n s h i p between s h o r t 
and long term behav iour of KMnO, in Pond w a t e r s , 
4 8 , IMMUNISATION, TROUT, RAINBOW. 
STABLES(AK) and CHAPPELL(LH), Putative immune response 
of rainbow trout, salmo gairdneri, to Diplostomum 
spathaceum infections. Journal of Fish Biology. 29, 1; 
1986, Jul; 115-122. 
n8 
Deals with the experiments, were designed to 
extend the limited information available on the immune 
response of rainbow trout, to D, spathaceum cercariae. 
The main aims of the study were to determine whether 
humoral antibody is produced by rainbow trout in response 
to Diplostomum cercariae and to evaluate protection 
against re-infection in laboratory studies. All experiments 
were performed on fingerlings rainbow trout obtained from 
Mill of Cantray trout farm. Rainbow trout when exposed to 
cercariae of D, spathaceum in summer and cold for a week, 
a remarkable rate of infection was reported to rainbow 
trout. Serum samples were taken during the summer experi-
ment and three during the winter experiment showed the 
negative result, implied the absence of circulating 
antibody to Diplostomum cercariae. 
49. PREVENTION 
JONATHAN SHEPHERD. Preventive medicine - for profitable 
aquaculture. Fish Farming International. 14, 4; 1987, 
Apr; 16-17, 
Deals with the epidemic fish diseases and their 
prevention (sometimes called epizootus) that fairly 
stable in an aquatic environment at low population 
densities. Diseases frequently occur in farmed fish and 
selfish due to interaction between a stressful environment 
and susceptible stock. Preventive medicine on the farm is 
all about avoiding the introduction of Pathogens to the farm. 
The major virus diseases must be controlled instead by 
preventive medicine, including immunisation. Research 
points to considerable scope for developing virus vaccines 
against both fish and shellfish diseases. Although the 
successful acquaculture vaccines have been restricted to a 
few bacterial diseases of finfish. Table in this article 
shows the effect of recurring bacterial disease on projected 
costs and returns for 250 metric ton salmon farm over 
initial two year production cycle, 
5 0 . SPAWNING, SALMON. 
HARGENS(Alan R) and PEREZ(M), Edena in spawning salmon. 
Journal of Fisheries Research Board of Canada. 32, 12; 
2538-3541. 
Deals with the effect of edema developed during 
their spawning migration from the sea to freshwater. The 
osmotic pressure of blood colloid decreased during the 
spawning migration. The death of post spawning salmon 
might be resulted from edema and others degenerative 
changes are also discussed which led to the mortality 
of Salmon. 
5 1 . DISTRIBUTION, BENTHOS, ESTUARY, KALI. 
BHAT(UG) and NEEIAKANTAN(B) . Composit ion and d i s t r i b u t i o n 
of benthos i n K a l i Es tua ry K a r k a r . J o u r n a l of t he Ind ian 
F i s h e r i e s A s s o c i a t i o n . 14 & 1 5 ; 1984-85; 2 7 - 3 5 . 
J/III 
Benthic fauna have been found to play a significant 
role in the trophic network, all forms of food available 
in sediment. The present study describes the composition 
and distribution of benthic meio and macrofauna as a 
part of the investigation on the ecosystem of kali estuary. 
Studies carried out at 5 stations. The monthly total meio 
and raacrobenthic density with their stationwise distribution 
and the mean percentage frequency are presented, Meiobenthic 
fpraminiferans were found to be most abundant in station 
4, followed by stations 1,2, 5 and 3 respectively. 
52. CYNOGLOSSUS. 
SESHAPPA(G) and CHAKRAPANBKBK), Length-frequency distri-
bution in cynoglossus semifasciatus Day on the west 
coast during 1980-81, Indian Journal of Fisheries, 3(1, 
1; 1983, Jun; 74-86. 
Deals with the length frequency trends in C, 
semifasciatus day at Calient samples of these species 
were collected and studied from Malpe, Mangalore, 
Cannanore and Calicut and the total lengths were measured 
in all these samples and were considered in this paper 
in the light of past knowledge from Kalicut were being 
considered. The mode of collection of the samples from 
the different centres and their preservation have been 
described. The total lengths of two samples from Cochin 
taken during Jan, 1982 were also considered. The size of 
the mode was declined due to large scale trawling during 
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a l l t h e s a m p l e s . The t o t a l l e n g t h r a n g e d from 6 . 3 5 cm 
t o 1 6 , 4 cm t o 1 6 . 4 cm t a k i n g a l l t h e s amp le s t o g e t h e r 
and t h e sample mean l e n g t h s r a n g e d from 8 , 4 3 cm t o 
1 3 , 9 6 cm. The SD, SE and CV h a d been worked o u t and 
t a b u l a t e d , 
5 3 . LARVAE, ADEN. 
KHAN(J A l l ) , O c c u r r e n c e and d i s t r i b u t i o n of f i s h l a r v a e 
i n Gulk of Aden d u r i n g Oc tobe r -November 1966 and 
F e b r u a r y - M a r c h 1 9 6 7 , I n d i a n J o u r n a l of F i s h e r i e s . 3 2 , 2 ; 
1 9 8 5 , J u n ; 1 9 8 - 2 1 4 . 
D e a l s w i t h t h e f r e q u e n c y of o c c u r r e n c e and 
d i s t r i b u t i o n of l a r v a l f i s h t a x a i n t h e Gulf of Aden d u r i n g 
t h e t r a n s i t i o n t ime of winds and i n t h e N . E , monsoon p e r i o d 
The m a t e r i a l f o r t h e s t u d y was c o l l e c t e d on f i v e c r u i s e s 
u n d e r t a k e n by F . R . V . " M a n i h i n e " i n t h e Gulf of Aden 
d u r i n g Oc tobe r -November 1966 and F e b r u a r y - M a r c h 1 9 6 7 . A 
Hensen egg me t of 73 cm d i a m e t e r was used t o c o l l e c t t h e 
s a m p l e v e r t i c a l l y from 50 m t o s u r f a c e . The i d e n t i f i c a t i o n 
of f i s h l a r v a e was m a i n l y b a s e d on m e r i s t i c c o u n t s , KfA 
of t h e c o l l e c t i o n b e l o n g e d t o t h e f a m i l i e s M y c t o p h i d a e , 
G o b i i d a e , G o n o s t o m a t e i d a e , E n g r a u l i d a e e t c . some 
c o m m e r c i a l l y i m p o r t a n t t a x a of 51 f a m i l i e s l a r v a e a r e 
r e p r e s e n t e d . 
in.'-
5 4 , SALMON, ATLANTIC. 
MACCRlMMON(Hugh R) and GOTS(Barra L ) . World d i s t r i b u t i o n 
of A t l a n t i c Sa lmon , Salmo s a l a r . J o u r n a l of F i s h R e s e a r c h 
Board of C a n a d a . 3 6 , 4 ; 1 9 7 9 ; 4 2 2 - 4 5 7 . 
Dea l s w i t h t h e p o p u l a t i o n d i s t r i b u t i o n of A t l a n t i c 
sa lmon i n many p a r t s of t h e w o r l d . S . s a l a r l o c a l i s e d i n 
A r g e n t i n a , e a s t e r n N o r t h A m e r i c a , Denmark and New Z e a l a n d 
The s u i t a b l e s p a w n i n g and n u r s e r y s i t e s and t h e w a t e r 
t e m p e r a t u r e w e r e c o n s i d e r e d t h e main f a c t o r s w h i c h a f f e c t e d 
t h e d i s a p p e a r a n c e , n a t u r a l i z a t i o n of p o p u l a t i o n . A t l a n t i c 
sa lmon p r o d u c e d b y c o m m e r c i a l l y s e a f a r m i n g i n Norway, 
S c o t l a n d , S p a i n and F r a n c e w e r e r e g a r d e d t h e c o m p e t i t i v e 
q u a l i t y t o f i s h h a r v e s t e d f rom t h e w o r l d . I n t e r e s t h a s been 
shown t o i n c r e a s e t h e p o t e n t i a l of c o m m e r c i a l s e a f a r m i n g 
f o r A t l a n t i c s a l m o n . C o a s t a l and o f f s h o r e w a t e r i s t o 
c u r e d f o r c o m m e r c i a l e x p l o i t a t i o n of A t l a n t i c sa lmon a t 
would l e v e l , 
55. ECOLOGY, FEEDING, CYPRINID, 
BARBER(Willard E) and MINCKLEY(WL). Feeding ecology of a 
south-western cypr inid f i sh , the spikedace, Meda fu lg ida . 
South-west Nature . 28, 1; 1983; 33-40. 
Deals with the feeding ecology of a 505 south-
western cyprinid t i s h , Meda t u l g i d a , was examined. Food 
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c o n s t i t u t e d m a y f l y a d u l t s (36.5:%) and nymphs (33,3%) 
and 9% of t h e food c o n s t i t u t e d by t h e u n i d e n t i f i e d a n i m a l 
m a t e r i a l and l a r v a l d i p t e r a n s . F e e d i n g i n t e n s i t y was h i g h 
i n l a t e a f t e r n o o n and e a r l y e v e n i n g . F i s h f e d e x c l u s i v e l y 
on m a y f l i e s . 
5 6 , MANGROVE,NIGERIA. 
WRIGHT(JM), _ Eco iogy of f i s h o c c u r i n g i n s h a l l o w w a t e r 
c r e e p s of a N i g e r i a n mangrow swamp. J o u r n a l of F i s h B i o l o g y , 
2 9 , 4 ; 1986 , O c t ; 4 3 1 - 4 4 1 . 
D e a l s w i t h t he p r e s e n t s t u d y t o i n v e s t i g a t e t h e 
u s e made by j u v e n i l e f i s h of t h e N i g e r i a n mangrove s y s t e m , 
and t h e c h a n g e s i n t h e i r s e a s o n a l a b u n d a n c e s and l e n g t h 
and w e i g h t d i s t r i b u t i o n s i n r e l a t i o n t o t h e s e a s o n a l c y c l e . 
S p e c i e s of s a r o t h e r o d o n , A p l o c h e i l i c h t h y s , P o r o g o b i u s , 
T i l a p i a and Y o n g e i c h t h y s a r e e x p l a i n e d . S a l i n i t y v a l u e s 
a f f e c t e d t h e f i s h p o p u l a t i o n . Maximum s a l i n i t y v a l u e s 
o c c u r e d d u r i n g t h e d r y s e a s o n (December-March) and 
minimum d u r i n g t h e r a i n y s e a s o n . The h i g h s a l i n i t y 
o b s e r v e d d u r i n g A u g u s t , 
5 7 . ECONOMIC, ANALYSIS, CULTURE, COMPOSITE. 
TRIPATHI(SD) and RANADHIR(M). Economic a n a l y s i s of 
c o m p o s i t e f i s h c u l t u r e i n I n d i a . A g u a c u l t u r e Economics 
R e s e a r c h i n A s i a , 1 9 8 2 ; 90-9 6 . 
II.) 4 
Deals with the economic aspects of production of 
composite fish culture in India, The production of various 
species of exotic carps and local Indian varieties was 
estimated to 6-7 t/ha/year at the majority of Indian farms. 
Input and output feeding data were recognised and were 
regarded as the main component of cost. 
58 . SALMON, FISHERIES, SPORT. 
TU0MI(AI*7) , Canada ' s A t l a n t i c Salmon: An economic e v a l u a t i o n 
of the new Brunswick salmon s p o r t s f i s h e r y . S p e c . Pi±>l. 
S e r . I n t . A t l . Salm. Foxand, 1, 8 ; 1980; Nov; 4 4 , 
Deals w i th the s tudy of an economic v a l u e on the 
A t l a n t i c salmon (salrao s a l a r ) s p o r t f i s h e r i e s and t h e i r 
P o t e n t i a l . A g e n e r a l over view of Canada ' s A t l a n t i c salmon 
s p o r t s f i s h e r i e s i s d i s c u s s e d . Economic va lue and p o t e n t i a l 
were taken i n t o c o n s i d e r a t i o n p r i m a r i l y f o r salmo s a l a r . 
59 . E f f e c t s on, LARVAE, CAPELIN. 
FRANK(KT) and o t h e r s . Environmental r e g u l a t i o n of growth 
r a t e , e f f i c i e n c y , and swimming performance in l a r v a l c a p e l i n 
(Mal lotus v i l l o s u s ) , and i t s a p p l i c a t i o n t o the Match/ 
Mismatch h y p o t h e s i s . Canadian J o u r n a l of F i s h e r i e s and 
Aquat ic S c i e n c e s . 39, 5 ; 1982, May; 691-699. 
Deals withtfee impor tan t p r e d i s p e r s a l env i ronmenta l 
c o n d i t i o n s r e g u l a t i n g the growth r a t e and e f f i c i e n c y of 
HI.) 
Capelin larvae (Mallotus villosus), and to evaluate 
their effects. The differences in growth rates between 
larvae in the three canister experiments examined resul-
ting from the different beach gravel conditions experienced. 
The effect of water temperature influenced the larval 
growth rate prior to dispersal in the beach rearing 
environment. The survival of capelin larvae might also 
be dependent on the rate of yolk sac use. The influence 
of beach gravel temperatures on swimming ability following 
release was less pronounced that of larval condition 
swimming performance at dispersal was directly related 
to larval condition. Water temperature, hours of sunlight, 
and maximum and minimum air temperature are the major 
regulators of temperature condition in the gravel. 
60, EGGS, ANALYSIS, PHYSICO-CHEMICAL, SINGHI. 
DAMAHAPATRA (AK) and MEDDA (AK) . Effect of some Physico-
chemical factors on the maturation of eggs of singhi fish, 
Heteropneustes fossilis (Bloch). Science and Culturist. 
48, 10; 1982; 359-361, 
Deals with the effect of higher environmental 
temperature and rainfall of the maturation of eggs of 
H, fossilis. Then environmental factors extended the 
breeding processes in a particular season. Result showed 
that a definate amounts of NaCl was considered the best 
medium. 
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61. , LAFNAE, COASTAL WATERS, INDIA. 
VENKATARAMANUJAM(K) and RAMAMOORTHI(K). Studies on the 
seasonal abundance of the fish eggs and lairvae of Porto 
Novo waters, Indian Journal of Fisheries. 21, 2; 1974; 
454-462. 
Deals with the distribution and the seasonal abundance 
of the eggs and larvae of Porto Novo coastal waters in 
India, Data for this studies were collected from 1970-72. 
Eggs of 18 species and larvae of 28 species where analysed 
and collected. The year 1970-71 was not much favourable 
for the eggs and larvae of these species as compared to 
the year 1971-72. The lowest number of eggs and highest 
number of larvae were reported during monsoon months in 
vellar river. But the post monsoon showed the reverse 
result, Vellar river mouth was considered the appropriate 
nursery ground in the coastal water of Porto Novo, 
62. SPAWNS, SEA BREAM, RED. 
SAKAI(K) and others. Characteristics of naturally 
spawned eggs of red sea bream. Bulletin of Japanese 
Society of Science Fish. 51, 9; 1985; 1395-1399. 
Deals with characteristics of naturally spawned 
eggs of red sea bream (Pagrus major) to determine its 
1 ( 1 / 
egg quality. Samples were collected from two groups of 
P, major of two different size ponds for this purpose. 
Studies of the eggs revealed 3 types of abnormal eggs, 
(1) wrinkled eggs (2) spotted eggs and (3) plasma-bulged 
eggs. These eggs were found in more than 60% of individual 
red sea bream brood fish. Group 2nd showed the higher 
percentage of abnormal eggs than Group 1st. 
63. ENVIRONMENTS, MARINE. 
SQUIBB(RL) and VERMEER(GK). Bacterial pollution and nutri-
tional aspects of larval rearing. Marine Environmental 
Resources. 11, 2-4; 1985; 2-4. 
Deals with the objective to correlate fish larval 
survival in controlled marine environment. Water of rearing 
tanks were treated with chlorine (5 ppm) neutralised with 
sodium thiosulphate. After these treatment water was supplied 
to the larval tank. This tank showed 30/100 ml bacterial 
content. Survival of the larvae were correlated with the 
bacterial count. Pseudomonas sp. of bacteria showed highest 
correlation with mortality. Angel fish, Pomacanthus arcuatus 
and P. aurus, belonged to larval groups were found to be 
sensitive. Chemical data on water pollution of the tanks 
were determined. 
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64. TROUT, RAINBOW. 
PLANTIKOW(A) and PLANTIKOW (H) . Alanine anlnopeptidase (AAP) 
activity in the midgut of rainbow trout (Salmogairdneri R.): 
The influence of feed quantity and quality, temperature and 
osmolarity. Aquaculture. 48, 3-4; 1985; Sept; 261-276. 
Deals with the effect of environmental factors such as 
feed quantity and quality, temperature and asmoregularity on 
Alanine Aminopeptidase (AAP) activity in the mid gut of 
rainbow trout, Salmogairdneri. Result showed the 95% AAP 
activity in the gut were due to the interaction of temperature 
and the feed quality. 
65. ESTIMATION, PRODUCTION, PRAWN. 
NATARAJAN(AV). Possibilities of brackish water Paddy-cum-
fish farming in coastal saline soils. J. Ind. Soc. Coastal 
Agric. Res. 1, 1; 1983; 27-30. 
Deals with the survey to determine the production of 
fish and prawn and the estimated employment generation. 
Farmers obtained a substantial income, the brakish-water 
Paddy-cum-fish culture.The survey conducted by CIFRE showed 
68,000 kg fish and prawn as total production. 100 acre 
land area were covered in one year through fish and prawn 
culture in the Paddy plots. 
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66, TOXICITY, CADMIUM, MYSTUS. 
DATTA(DK) and SINHA(GM). Estimation of Acute toxicity of 
cadmium, A heavy metal, in a carnivorus freshwater teleost, 
Myst\is vittatus (Bloch), Proceedincg of the Indian National 
Science Academy. 53, 1; 1987, Feb; 43-45. 
Deals with the study related to static bioassay 
experiments with cadmium chloride (CdCl^) had been conducted 
in order to determine and evaluate a lethal threshold 
concentration as asymptonic 96 hr LC^_ value (lethal concen-
tration for 50% mortality) as well as the ET „ value 
(effective time for 50% mortality), of the fresh water 
teleost, Mystus vittatus. This lethal concentration varied 
with the species, age and size of the specimen, and also 
with the experiment condition. Curamulative percentage of 
mortality in M. vittatus exposed to different concentrations 
of CdCl2 were recorded. The LC^Q value was calculated to 
25.82 mg Cd/1 and ET^Q value of M. vittatus was 79.45 hr. 
67. EQUIPMENTS, CONTAINERS. 
ALVAREZ(AA). Search for containers with better returns 
continues. Fish Marketing Review. 5, 1; 1983; 10-13, 
Describes briefly the kind of fresh-fish containers 
recently in use in the Philippines. The general attributes 
(£ the kind of fish container to be used in Philippines are 
discussed and listed Banera made up of conical galvanized 
steel was considered to be closed to the use. 
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68. -TRAWL, FISHERY, MANDAPAM. 
NANDA KUMAR(G). Changes in species composition of Prawns in 
the travel fishery at Mandapam, Journal of Marine Biological 
Association of India. 20, 1-2; 1978; 181-183. 
Deals with the travel fishery in relation to species 
composition of Prawns at Mandapam. Among the species like 
P. merguiensis and M. Stridulans P.S. misulcatus was dominant 
to fishery at Mandapam. The net catches of juveniles obtained 
from nursery ponds might be cause because of the fishery 
carried out from 1976. 
69. -TRAWLING GEAR, NIGERIA. 
UDOLISA(REK) and SOLARIN(BB). Trawling gear and towing 
power of the Nigerian inshore fishing travelers. Proc. Annu, 
Conf. Fish. Soc. Nigeria. 2; 1983; 58-61. 
Deals with the paper related to trawling gear and 
towing power of the Nigerian inshore fishing trawlers. 
Variation in size and weight in relation to the horse 
power of the warps and engine of trawling gear and towing 
power are discussed. Trawling gear and towing power with 
respect to fishing depth are also described. 
70. FARMING(General). 
CURY(P). Ibte on the biological productiona and farming 
of a fish population. £olloque Hydrobiol. Aquacult. 1985; 
147-155. 
I l l 
Deals with paper entitled on the biological production 
and the farming of fish population showing the relationship 
between production and catches. Growth and mortality in the 
dynamics of farmed fish were also observed. Benerton and 
Holt model (1957) were used for fajrming strategy. Model's 
results indicated that increased fish mortality did not 
decrease the total catch. The actual value of catch to 
production varied between 0 and 0.6, 
71, INTEGRATED. 
INTEGRATED FARMING. Farmer and Parliament. 22, 1; 1987, 
Jan; 4, 
Fish farming in combination with livestocks and crops 
is a lucrative occupation that secures a higher farm 
income for rural people and an increase in the supply of 
feeds for the farmer's livestock. The fish species such a 
Channa striatus, Channa marulius, Tilapa mossarabica, 
Anabas testudineus, Catla catla, Labeo rohita, Cyprinus 
carpio and clearius macrocephalus are to be cultured in 
the paddy field must be able with stand shallow water, 
high temperature low oxygen and turved water. A fish 
production of 500 kg and 200 kg/hectare is possible in 
this combined system. Fish species with banana/coconut in 
fish culture system are also discussed. 
72. LIME,Effects of. 
SAHA(GN). Effect of lime on floculation of soil colloids 
in newly dug out fish Ponds. Soil and Culturist. 48, 10; 
1982; 359-361. 
I l a 
Deals with the effect of lime in the form of CaCOH)^ 
or CaO applied in newly dug out fish Ponds to make them 
productive fish ponds. 500-1000 kg/ha lime was effective 
in newly dug out ponds. It was suggested that liming and 
manuring both should be applied simultaneously to make the 
ponds more productive, 
73. SALMON, ATLANTIC, IRELAND. 
WARY(Tom), Ed. Thriving Fanad starts large new salmon 
hatchery. Fish Farming International. 14, 6; 1987, Jun; 
16-17. 
Describes the Fanad Fisheries of Ireland which is 
one to largest and most successful Atlantic salmon farming 
enterprises. Salmon farm production, in the Irish Republic 
is discussed which is now amounts to about 1500 tons a year 
and by the end of 1990's, it is expected to be 10,000 tons 
and the export earning could rise to IR £ 44 million. The 
reporting of 20 farms and orgations supporting the fisheries 
industries are briefly described. A high quality fish, 
which is marked under the brand name Donegal silver is 
illustrated. Kindrum salmon hatchery for Fanad Fisheries 
is illustratively presented. Export and import and the 
potential yield of salmon is also given. The potential 
brood stock from stripped eggs in 1985 was about 250 tons 
of salmon. 
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7 4 . IRISH REPUBLIC. 
SALMON LEADS Irish farm boom. Fish farming International. 
14, 6; 1987, June; 1. 
Salmon farming is a rapidly developing growth industry 
in the Irish Republic. The harvest in 1986 was about 1500 
metric tons and in next few years it seems to be expected 
total of 10,000 tons by 1990. Interesting aspect of wirish 
Salmon are discussed. An important marketing initiative 
was the setting up in 1985 of the Irish salmon producers' 
Group. The co-operation in marketing and in developing new 
salmon lives with growth of more farms are also indicated. 
75. FAUNA. 
GOFUR(MA) and BHOIYAN(AL). Successional occurrence of the 
fish-fauna of the Karnaphali river estuary in response to 
salinity, Bangladesh. Chittagong University Study Part II 
Science. 7, 2; 1983; 69-78. 
Deals with the study of 67 species of teleosts in 
relation to salinity of Karnaphuli river estuary. The 
occurance of 8 freshwater species were found at the brackish 
water end in upstream in rainy season,40 were purely marine 
found in winter and 19 species were found in all the seasons 
of the year. Their occurance in response to salinity are 
discussed illustratively. 
J l ' ^ 
76. ECTOPARASITE, CULTURED FISHES, FRESH WATER, 
HARYANA. 
SINGHAL(RN) and others. Ectoparasites of the freshwater 
food fishes of Haryana. Proceedings of the Indian Academy 
of Sciences. 93, 7; 1984, Dec; 663-669. 
Deals with the first survey of the ectoparasite fauna 
of the edible and cultured freshwater fishes of Haryana, 
short redescription of the various ectoparasites collected 
are presented, Irichodina indica, Ichthyopthirius multifiliis, 
Chilodonella cyprini, Posthodiplostomum articola and 
Crustaceans were obtained from the fishes cultured in the 
Nursery-cum-Research-cura-Stocking Ponds at Karnal and 
Jyotisar (Kurukshetra). All these ectoparasites to cultured 
and edible fishes are discribed morphologically and arranged 
systematically. 
77. PARASITIC, EELS. 
CONNEELY(JJ) and MCCARTHY(TK). Ecological factors influencing 
the composition of the Parasitic fauna of the European 
eel, Anguilla angeulla (L.), in Ireland. Journal of Fish 
Biology. 28, 2; 1986, Feb? 207-219. 
Deals with the study was undertaken with a view to 
characterizing the parasitofauna of eels in contrasting 
habits within the system and as an attempt to identify some 
of the ecological factors that determine parasite levels of 
11 .^ ' 
infection. Observations were also made on other species 
of the biology of Parasites, such as variations in seasonal 
abundances and degree of inter specific association. Thirteen 
species of nutazoan parasite were recorded from the eels 
examined. The result showed that in a single river catch-
ment, major differences in the incidence and intensity of 
infections could occur in different habits. Eeels exhibit 
marked seasonality in the activity pattern and feeding 
intensity in Irish water, 
78. FEEDING AND SPAWNING, TROUT, BROWN. 
SHIRVELL(CS) and DUNGEY(RG). Microhabitats chosen by brown 
trout for feeding and spawning in rivers. Transactions of the 
American Fisheries Society. 112, 3; 1983, May; 355-367. 
Deals with the paper to examine the consistency 
with brown trout salmo trutta select riverine microhabitants. 
Study quantified the water depth, water velocity, and 
substrate of microhabitats used by brown trout for feeding 
and spawning in rivers. Result indicated that the habit 
preference for this trout were widely applicable. Habit 
preferences of this trout were the same in all rivers. More 
emphasis should be placed on specific environmental variables 
are presently produced by this Farm, Main market is 
Ireland's emerging shellfish farming industry. The basic 
hatchery technique for shellfish production is dicussed. 
Available facilities at the this Manannan Marine Farm 
1 1 H 
for the culture of shellfish and algal cultures are also 
presented, 
7 9 . COMMERCIAL, LAKE CHILV7A. 
BOURN (David M) . |!eeding of three commercially important 
fish species in lake chilwa, Malauii. African Journal of 
Tropical Hydrobioloqical Fish. 3, 2; 1974, 135-146. 
Describes the feeding habit of three species of fish 
namely Barbus paludinosus, Clarias massambiacus and Tilapia 
shirana chilwae, in the lake chilwa fishery. Barbus paludi-
nosus fed on zooplankton during the day. Clarias mossambicus 
Peters fed day and night and formed the major food item in 
large fish. Higher plant material, filamentous green alagae 
and zooplankton formed the feeding material for Tilapia 
shirana chilwae. 
80. HABITS, SCHIZOTHORAX. 
LANGER(RK). Pood and feeding habits of Schizothorax 
Longipinnis Heckel from river Jhelum, Kashmir. Journal of 
Ten Indian Fisheries Association. 14 — 15, 1984-85; 41-48. 
Deals on Schizothorax longipinnus is study on the food 
and feeding habits of this species from river Jhelura, 
S. longipinnis is commercially important and forms a good 
commercial catches of Kashmir waters. 2 25 fishes were 
procured from river Jhelum and were analysed for their gut 
contents both qualitatively and quantitatively. Other 
morphometric features like total length, furcal length. 
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body cavity length, body depth, weight etc, were also 
recorded. The percentage of each food item was assessed by 
eye estimation method, feeding preference and gastrosomatic 
index. The feeding density was determined by gut distension 
method. After a number of observation it was concluded that 
S. longipinnis is a herbiworous and detritus (54.2%) was the 
most important dominant item in the gut followed by sand and 
mud (25.7%). 
81. INSHORE FISH, MARION ISLAND, 
BLANKLEY(WO). Feeding ecology of 3 inshore fish species at 
Marion Island (Southern Ocean), South African Journal of 
Zoology. 17, 4; 1982; 164-170. 
Deals with the study of feeding ecology of Notothema 
coriiceps, N, macrocephala and Harpagifer georgianus at 
Narion Island. The their feeding ecology are described 
and compared. Differences were obsertred in their feeding 
habits which were proved to be important in determining the 
species composition of their diets. 
82. LARVAE, CARP. 
DROST(MR) and VANDENBOOGAART(JGM). Energetics of feeding 
strikes in larval carp, Cyprinus carpio. Journal of Fish 
Biology. 29, 3; 1986, Sep; 371-379. 
Deals with the first description of carp larvae: 
Particular attention was paid to the actual attack phase 
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lasting less than 20 ms in first feeding carp larvae. Pish 
larvae can adjust their kinematics and thus their energy 
expenditure of the attack to the type of prey. The importance 
of energetics of prey capture for larval carp is discussed. 
The opercular value was functional till the time of prey 
intake. In reducing the distance between larva and prey 
during attack, the relative importance of sucking the prey 
towards the mouth and swimming forward was variable; overall 
they were about equally important. The energy costs of the 
actual attack were only a fraction of 1% of the energetic 
content of the prey; the energy costs of suction and swimming 
were in the same order of magnitude consideration about 
energy expenditure seem unimportant in a strategy to optimize 
prey attack; consideration about power output, were important. 
83, SALMON, ATLANTIC. 
BASULTO(Sergio). Induced saltwater tolerance in connection 
with inorganic salts in the feeding of Atlantic salmon 
(Salmo salar) Aquaculture. 8, 1; 1976; 45-55, 
Deals with tolerance of the feeding Atlantic salmon 
(Salmo salar) to sea water. Measurements were carried out 
to determine the variation in weight, condition factor, 
length and Na and Cl" levels in the blood plasma and 
seawater tolerance of S, salar after different periods of 
feeding and controlled diet experiments. These differences 
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resulted to increase in length and weight, seawater tolerance 
and food conversion. The diet enriched with salts indicated 
greater tolerance to sea water, 
84. FEEDS AND FEEDING, MULLETS, GREY, BANGLADESH. 
DAS(Mani Gopal) and CHOWDHURY(Zubair Ahmed). Feed and feeding 
habits of 3 grey mullets from the Matamuhury river estuary, 
Bangladesh. Chittagonq University Study Part II Science. 7, 
2; 1983; 57-58. 
Deals with the food and feeding habits of in Mugil 
cephalus, Liza sxibviridis and Valamugil speigleri. Studies 
showed the same stomach contents in these 3 grey mullets. 
Alage were recorded throughout the year. Diatoms, algae 
and copepods were found in stomach along with sand grains, 
mud and decayed organic matter. Different species of diatoms, 
algae and copeds were observed and their individual 
percentage were also determined. Alage showed higher percen-
tage than copepods and diatoms whereas the percentage of 
sand grain was highest in stomach contents of grey mullet. 
85. NUTRITION. 
LOVELL(T). Fish feed and nutrition. Commer. Fish. Farmer 
Aquacult. News. 2, 3; 1976; 42-43. 
Deals with the formulation of fish feeds, paying 
particular attention to economics, physical properties of 
feeds, nutritional requirements of fish such as protein. 
energy, vitamins, minerals. Environmental and cultural 
practices are also discussed. 
86. PIG SLURRY. 
PIG SLURRY as new fish feed. Far Eastern Agriculture. 
1987, Mar-Apr; 8. 
Deals with the use and the method of population of 
Pig slurry which were successfully used as feed in fish 
farming. Pig slurry could be used by both large and small 
farmers. The method for the preparation of pond in relation 
to the use of Pig slurry is given. Many species of fish 
had been evaluated in Pig slurry systems but the greatest 
success had been achieved with Tilapia spp. (a type of 
beam). Notable success had been achieved by hybrid bred from 
Tilapia macrochir males and T. mossambic female. Algae 
density and oxygen in pond environment for the growth of 
Tilapia spp. are also discussed. 
87. FERTILIZER,N-P-K,EFFEETS, GROWTH, CYPRINUS. 
SARKAR(SK) and KONAR(SK). Influence of N-P-K fertilizer 
combination on fish. Environmental Ecology. 1, 3; 1985, 
Sep; 145-150. 
Deals with the effects of N from urea, P205 and 
nuriate of Potash on the growth and siorvival of Cyprinus carpio. 
N and P205 showed the improvement in fish yield while urea 
121 
along when used at the same nutrient levels represented 
further improvement in fish field. The combination of 
Potash of nuriate with N and P205 could not improve fish 
yield, 
88. FISH AND FISHERIES, RAJASTHAN. 
SHARMA(KP) and KQLSHRESHTHA(SD). Fish and fishery district 
Kota, Rajasthan. Journal of Zoological Society of India. 
33, 1-2; 1981; 63-69. 
Deals with the observation carried out for 79 species 
of fish belonged to district Kota, Rajasthan on their 
seasonal availability, breeding habits and maximum length, 
94 species of fish including 17 other fishes did not belong 
to Rajasthan are discussed and reported here. Habits of these 
fishes were also observed. 
89, FISHERIES (General). 
BAILEY(JK) and SAUNDERS(RL). Returns of three year-classes 
of sea ranched, Atlantic salmon of various river strains 
and strain crosses, Aquaculture. 41, 3; 1984, Oct; 259-270, 
Deals with the study of returns of three year-classes 
of sea ranched Atlantic salmon (Salmo salar) of various 
river strains and strain crosses. Results showed that the 
grilse of the big salmon River strain and crosses involved 
the Big salmon River strain tended to be longest, return 
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latest and had the highest percent returns. 
90. 
LAING(A). Fisheries: Little energy saving expected. Span. 18, 
1; 1975; 34-35. 
Deals with the output and the growth of world fisheries 
and the impact of the energy crisis on the World fishing. 
Fish industries have been expanded for the last 30 years but 
world fishery declined as compared to their expansion. 
Oil based product helped much in making the modern fishing 
gear. Economic activities added remarkable fishing trade but 
only in few countries. Consuming the sufficient amount of 
oil based product increasing fishing gear activities increased 
the use of oil. 
91. 
LOVE(R Malcolm), Variability in Atlantic cod (Gadus morhua) 
from the northeast Atlantic; A review of seasonal and 
environmental influences on various attributes of the flesh. 
Journal of Fisheries Research Board of Canada. 32, 12; 1975/ 
Dec; 2333-2343. 
Deals with investigations carried out on Atlantic 
salmon, G. morhua which showed the seasonal and environmental 
influences on various attributes such as texture, flavour, 
odour, surface appearance etc. of the flesh of G. morhua. 
Fishes are to be used as food are judged on the basis of 
these attributes. Results indicated that all these attributes 
changed according to the season. Factors that influenced 
these attributes are also discussed. 
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92. CLAM. 
RAO(G Syda). Clam fishery of Mulky estuary during 1978-1982. 
Indian Journal of Fisheries. 31, 2; 1984, Sep; 228-232. 
Deals with the clam fishery of mulky estuary from 
1978 to 198 2. Weekly observations were made to collect data 
on effort, catch and species composition of clams. The 
fishing activity was concentrated mainly at four centres, 
namely Sasihitlu, Chitrap, Nadikuduru and Bappanadu. Clam 
fishing took place only during low tides. Fishing for 
Meretrix casta was done in 30-60 cm depth. The average landing 
was 38.6 kg per man day effort in 1978-79, which declined to 
26.8 kg in the succeeding two years, but rose to 38.9 kg 
during 1981-82. Meretrix casta contributed to about B6% of 
the total clam landings, Paphia malabarica amounted to 24%. 
The landings of M. casta amounted to 377 t in 1978-79, decreased 
to 203 t and 141 t respectively in 1979-80 and 1980-81. 
M. casta is utilised for its meat and shells whereas the 
meat of P. malabarica was preferred for consumption as 
food. Clam fishery influenced by the heavy precipitation 
during S.W. monsoon. Good demand occurred during this monsoon. 
93. DEVELOPMENT, TUNA, INDIA. 
EAPEN(PK). Measures for the development of Tuna fishing 
in India. Seafood Export Journal. 8, 1; 1976; 81-85. 
Deals with the measures required to increase the tuna 
industry in India, The species of tuna are briefly presented. 
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Methods of fishing, fishing vessels and world production 
are discussed in brief. The state of Indian fisheries 
amounted to 5000 cf the 200,000 tons caught in the Indian 
ocean. Steps such as suitable catching methods, increased 
investment for the development of tuna fishery are noted. 
94. KERALA. 
UNNI(MM). Fisheries development in Kerala. Seafood Export 
Journal. 8, 1; 1976; 69-72. 
Deals with the development and advances made in 
fisheries in Kerala for the last 20 years. These advances 
and developments are discussed both in marine and fresh-
water, fisheries. The current advances in social condition 
of fisheries are also taken into consideration and are 
presented. 
95. MONSOON, KELIMEEN, COCHIN. 
NAIR(KY Somasekharan) and JAYAPRAKASH (AA) . '^  Note on the 
monsoon fishery for threadfin BrSams off Cochin. Indian 
Journal of Fisheries. 33, 1; 1986, Mar; 106-111. 
Deals with the threadfin breams, locally called 
'Kilimeen', consisting mainly of the two species Nemipterus 
japonicus and N. mesoprion, form an important constituent 
of the trawler catches of the southwest coast, particularly 
during the S.W. monsoon. About 75% of the trawl catches 
formed beyond 50 m depth, especially in the 75-100 m belt on 
the continental shelf. The studies carried out on the 
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hydrography of the inshore waters off the West Coast of India 
have shown the presence of highly saline, cold and oxygen 
deficient (less than 0.5 ml/L) water during the S.W. monsoon 
due to up welling. The catch per unit was comparatively 
high during monsoon, whereas the highest rate was recorded 
in October and the lowest in December. 
96. SKATES, RAYS, CALICUT. 
DEVADOSS(P). On the incidental fishery of skates and rays 
off calicut, Indian Journal of Fisheries. 31, 2; 1984, Sep; 
285-292. 
Deals with the skates and rays, producing only limited 
offsprings, and the recruitment to the fishery being very 
slow. The total landings of skates and rays for the year 
1977 to 80 were estimated at 70.9 t, forming 10% of the 
total elasnobranch landings at Calicut. The most common 
species for fishery were the skate Rhynchobatus djeddensis, 
the sting rays, Dasyatis, D. jinkinsii and D. sephan, the 
the spotted eagle rays, Aetobatus narinari, the cow-nose 
ray, Rhinoptera javanica and others species. Fishing 
performed by trawlers, drift nets and hooks-and-lines which 
are the gears that land skates and rays in Calicut area. 
The year 1978 accounted for better catches, to the tune 
of 25,715 kg. After 1978 the effort, catch and CPUE all 
steadily declined through the succeeding years. Catch data 
resulted in a sudden fall to 20 t in 1977. The decrease was 
only 1% in 1979 and 6% in 1980. CPUE registered two peaks. 
Ui) 
one in 1972 and another in 1975/ after which it decreased 
and touched the all-time low of 1980. 
97. TANKS/ INDIA. 
BHIMACHAR(BS). Importance of initiating research and 
development on tank fisheries in Peninsular India. Journal 
of Inland Fisheries Society of India. 7; 1975; 76-79. 
Deals with the introduction and the development of 
cornnon carp, chanos chanos, Megalops spp. and Macrobrachium 
molcomsonii on tank fisheries in Peninsular India. The tank 
fishery in Peninsular India is not in a well developed stage 
so far. A coordinated projects and the regular stocking 
of these common carps have been advised. In Karnata State, 
the work on tank fisheries for the common carp are also 
i ndicated. 
98. UNITED STATES. 
SMITH(Hugh M). America's Surpassing Fisheries: Their present 
condition and future prospects and how the federal government 
fosters them. Fisheries; A bulletin of American Fisheries 
Society. 11, 1; 1986, Jan-Feb; 2-13. 
Deals with the present and future prospects an d their 
potential of American fisheries. The total annual value for 
different groups; Mammals, Fishes, mollusks, crustaceans to 
miscellaneous had been givon and it was $ 76,000,000. For 
more than 50 years the fishery has been declinibg. The 
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Alaskam Seal Herd, the astonishing fish life of coastal 
and interior water, economic fish of Atlantic seaboard, 
shell-fishes, American production, Alaska's enormous fishery 
wealth, rescue of fishes from over flowed lands and have 
been described. America's future supplies of aquatic animals 
has also been described. A regular fishery has been inaugurated 
by Massachusetts, New York, and New Jersey. Several private 
fish culture farms have been inaugurated in different part 
of the country. The Bureau of Fisheries has supplied, 
hundreds of millions of artifically hatched food fishes 
for thousands of private waters for stocking. 
99. VILLAGE, THAILAND. 
VAN HEEL(Catharina). Village fish ponds in Thailand. 
Food and Nutrition. 12, 2; 1986; 44-47. 
Deals with the fisheries so called village Fish pond 
programme of part of its national fisheries programme in 
the north-eastern region of Thailand, This region is the 
poorest and least developed of Thailand's four regions 
i.e. dryness infertile soil and insufficient irrigation. 
Fish plays a vital role in this region for Thai/Lao farming 
families. The programme included construction of new fish 
ponds, development of fisheries department in providing 
technical assistance in fish farming technique. The role of 
fisheries department in the development of fisheries and 
Nutritional observations in the region are discussed. 
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100. FISHERY, TRAWL, BOMBAY. 
PRABHAKARAN (Nair K) . Exploratory trawl fishing in Bonibay -
Saurashtra waters during 1968-70. Indian Journal of Fisheries. 
21, 2; 1974; 406-426. 
Deals with the exploratory trawl fishing in Bombay -
Saurashtra water, during 1968-70. Ten categories of fishes 
belonged to 8 major fishing areas were selected for this trawl 
fishing under the Indian Exploratory Fisheries Project 1968-70, 
2 intensively fished area and 1 richly populated area of 
these fishes were selected for the study. Monthly variations 
in the depth of Saurashtra waters and in the population of 
these fishes were examined in these areas. 
101. GLANDS, ANALYSIS. 
KARMAKAR(AK) and SIRCAR(Ajit K). ' ' Study of the Pituitary 
gland of Tilapia mossambica (Peters) in relations to breeding 
cycle. Indian Biologist- 14, 1-2; 1983, Dec; 51-56. 
Deals with the study of the Pituitary gland of 
Tilapia mossambica in relation to breeding cycle. T,mossam-
bica is an exotic fish, but well established in our country. 
They are prolific breeders so very important from fisheries 
point of view. It was found that the Pituitary gland of T. 
mossambica had both morphologically and histologically. 
The Pituitary changed significantly in relation to the 
breeding cycle. The size of the gland increases with the 
development of the gonad. P. gland occupied 4.364% of the 
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total length of the brain during non-breeding season, 
whereas in gravid fish, it occupied 5.597% of the total 
length of the brain. Delta cells was found during breeding 
season. The percentage of prolactin and alpha cells 
decreased during breeding season whereas the percenta.ge 
of beta cells increased abruptly. Beta-cells were respon-
sible for gonadtrophin secretion. The acidophils predominated 
during the restitution phase of the gonads and cyanophils 
were also seen in T, mossambica, 
102, FISHING, BOMBAY DUCK, KUTCH. 
MOHAMMAD ZAFAR KHAN. Preliminary observations on the 
fishery of bombayduck Harpodon nehereus in the gulf of 
Kutch. Indian Journal of Fisheries. 30, 1; 1983, Jun; llO-
115. 
Deals with the study of fishing for Bombayduck 
in the Gulf of Kutch during fortnight of January 1978 to 
evaluate the magnitude of this fish in the region. The 
fishery for the fish in this region is well organised. 
The fishery was found to be more orless well organised 
and conducted on the pattern of Bombay and Saurashtra 
coasts. Based on the observation and enquiries, a total 
of 8,000 to 10,000 tonnes of Bombayduck was estimated to 
land per year from the Gulf of Kutch region. Morphometric 
and meristic studies were also carried out. The difference 
between the two means of a single morphometric character 
from each population was analysed by 't' test. Observation 
indicated that the population of Kutch and Saurashtra 
coasts might belong to the different stocks, 
1 0 3 . COASTAL, DEMERSAL, FILORIDA, WEST. 
DARCY(George H) and GUTHERZ(Elemer J ) , Abundance and 
d e n s i t y of d e m e r s a l f i s h e s on t h e w e s t F l o r i d a (USA) 
S h e l f , J a n . 1 9 7 8 , B u l l e t i n of M a r i n e S c i e n c e . 3 4 , 1 ; 
1 9 8 4 ; 8 1 - 1 0 5 . 
D e a l s w i t h t h e s t u d y t o a s s e s f i s h f a u n a l compo-
s i t i o n , a b u n d a n c e and d e n s i t y on t r a c u l a b l e b o t t o m . F o r 
t h i s p u r p o s e b o t t o m t r a w l s t a t i o n s were s ampled on t h e 
w e s t F l o r i d a s h e l f . T o t a l c a t c h of f i s h was h i g h e r i n 
t h e n o r t h e r n p a r t . Dominant f a m i l i e s among 71 f a m i l i e s 
were s p a r i d a e , H a e m u l i d a e , S e r r a n i d a e , S c i a e n i d a e and 
B o t h i d a e , F i s h d e n s i t y was d o u b l e i n t h e n o r t h e r n 
p a r t t h a n t h e S o u t h e r n p a r t . F i s h f a u n a of t h e West 
F l o r i d a , S h e l f and S o u t h A t l a n t i c b o t h were s i m i l a r 
d i f f e r e n c e s i n t h e c o m p o s i t i o n of f i s h fauna w e r e o b s e r v e d 
and t h e s e were due t o d i f f e r e n c e s i n b o t t o m t y p e . 
The a p p a r e n t s t a n d i n g s t o c k of f i s h was 4 3 3 , 0 t h o u s a n d 
m e t r i c t o n s . 
1 0 4 . COMPETITIVE, UNITED STATES. 
DUTTWEILER(Michael W). Status of competitive fishing in 
the United States: Trends and State fisheries policies* 
Fisheries; A bulletin of the American Fisheries Society. 
10, 5; 1985, Sep-fOct; 5-7. 
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D e a l s w i t h t h e s u r v e y c a r r i e d o u t t o d e t e r m i n e 
t r e n d i n c o m p e t i t i v e f i s h i n g f o r b l a c k b a s s d u r i n g 1978 
and 1983 by 4 6 s t a t e s . P o s i t i v e and n e g a t i v e i m p a c t s of 
c o m p e t i t i v e f i s h i n g a s a s c r i b e d by manage r s of f i s h e r i e s 
r e s o u r c e s and t h e c u r r e n t s t a t e management p o s t u r e t o w a r d s 
c o m p e t i t i v e f i s h i n g a r e d i s c u s s e d . R e s e a r c h and p o l i c y 
n e e d s a s s o c i a t e d w i t h c o m p e t i t i v e f i s h i n g were i d e n t i f i e d . 
T h i s s u r v e y s i g n i f i c a n t l y u n d e r r e p o r t e d c o m p e t i v e 
f i s h i n g f o r s a l t w a t e r s p e c i e s . Only s i x s t a t e s r e p o r t e d 
c o m p e t i t i v e f i s h i n g f o r m a r i n e s p e c i e s . More t h a n 50 s a l t -
w a t e r f i s h i n g c o m p e t i t i o n s w e r e h e l d i n Texas a l o n e . More 
t h a n o n e - h a l f of t h e S t a t e s r e s p o n d i n g r e p o r t e d t o u r n a m e n t 
f i s h i n g f o r s a l m o n i d s , P a n f i s h , e s o c i d s c a r p s (C, c a r p i o ) 
and s t r i p e d b a s s t o u r n a m e n t s w e r e r e p o r t e d b y more t h a n 
o n e - q u a r t e r of t h e s t a t e r e s p o n d i n g . 
1 0 5 . DENSITY, LARGE MOUTH. 
HALL(Thomas J ) , E l e c t r o f i s h i n g c a t c h p e r h o u r a s an 
i n d i c a t o r of l a r g e mouth b a s s d e n s i t y i n Ohio Impoundments , 
N o r t h American J o u r n a l of F i s h e r i e s Management . 6, 3 ; 
1 9 8 6 ; 3 9 7 - 4 0 0 . 
D e s c r i b e s t h e p u r p o s e of t h e s t u d y t o examine 
t h e f e a s i b i l i t y of d e v e l o p i n g a model t o e s t i m a t e t h e 
d e n s i t y of l a r g e mouth b a s s ( M i c r o p t e r u s s a l m o i d e s ) i n 
l a k e s from e l e c t r o f i s h i n g c a t c h - p e r - u n i t of e f f o r t s (CPE) 
data. Densities of large mouth bass were calculated 
by dividing the population estimate by lake surface area 
(hectares). Densities ranged from 3,2 to 195,7 fish/hectare 
in the 12 lakes. Electrofishing pbr house varied from 8.9 
to 240.7. CPH was 57.3 fish. Estimated and predicted mean 
densities of large mouth bass were 45.1 and 35.1 fish/ 
hectare, respectively. 
106. DRIFT GILLNET, VERAVAL. 
H MOHAMMAD KASIM and MOHAMMAD ZAFAR KHAN. preliminary 
account of the gillnet fishery off Veraval during 1979-82, 
Indian Journal of Fisheries. 33, 2; 1986, Jun; 155-162, 
Deals with the drift gillnet fishery at Veraval 
is a multispecies fishery, mainly composed of Hilsa Toll, 
Ilisha filigera, Pampus angenteus, Scaliodon laticaudus, 
Trichiurus lepturus etc. The percentage of the gillnet 
catches shows that the elasmobranch (2©6) , clupeids 
(25.8/o) Pomfret (11.1%), Chirocentrus spp. (8.8%), seer 
fish (7.6%), catfish (5.6%), ribbon fish (3%) and 
carangids (3%) were dominant particularly in 2 0-30 m 
depth range. Better landing by OEM were recorded generally 
in September, December, February and May, whereas the 
landings by IBM units were better in September and Decem-
ber to May. Elasmobranchs were more abundant in 30-45 m 
depth range in all the months. The resources of catch 
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composition was good in 1979-80, but declined in 1980-81. 
The higher catch rate was in Sept and Oct. was mainly 
due to better catches of elasmobranchs and pomfrets and 
during May-June, it was due to better catches of Pomfret, 
carangids and catfish. 
1 0 7 . ESTUARY, HOOGHLY. 
DATTA(P) and others. Exploitation of the lower zone of the 
Hooghly by migratory fishing units. Journal of Marine 
Biological Association of India. 17, 3; 1975; 580-99. 
Points out the Fishery exploitation in Hooghly 
Estuary during winter seasons. The annual bag-net catch 
from this Estuary was about 50%. About 1,000 men with 300 
nets migrate from the upper areas, Harpodon nehereus, 
Trichiurus haurmela, Trichiurus savala, Setipima taty 
and Setipinna phasa and various species of Prawns are 
the significant species of this catch. Catch are sun 
dried but not all, and finally are marketed. 
108. GEARS, INDIA. 
RAJAN(KV Mohan). Some indigenous fishing gears and 
methods for squids and cutle fishes along S.W. coast of 
India, Sea food Export Journal. 15, 6; 1983; 19-30. 
Deals with an account of some indigenous fishing 
gears and methods for squids and cutle fishes along S.W, 
coast of India, The exploitation of these fishes using 
the gears are discussed. 
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1 0 9 . STOCHASTIC MODEL, HARP SEAL, ATLANTIC. 
L E T T ( P a t r i c F) and BENJAMINSEN(Terje). . S t o c h a s t i c model 
f o r t h e management of t h e n o r t h w e s t e r n A t l a n t i c h a r p 
s e a l ( P a g o p h l l u s g r o e n l a n d i c u s ) p o p u l a t i o n . J o u r n a l of F i s h 
R e s o u r c e s Board of C a n a d a . ^ 4 , 8 ; 1 9 7 7 , Aug; 1 1 5 5 - 1 1 8 7 . 
Dea l s w i t h a model d e s i g n e d and d e v e l o p e d f o r t h e 
c a t c h of t h e n o r t h A t l a n t i c h a r p s e a l , P . g r o e n l a n d i c u s 
P o p u l a t i o n and a number of management s t r a t e g i e s a r e 
a l s o t a k e n i n t o c o n s i d e r a t i o n . The model was n o n l i n e a r . 
The maximum s u s t a i n a b l e y i e l d (MSY) and p o p u l a t i o n w e r e 
c a l c u l a t e d t o 1 .6 m i l l i o n P . g r o e n l a n d i c u s and 3 75 ,000 
s e a l s c o n s t i t u t e d t h e b r e e d i n g s t o c k s i z e . The t o t a l c a t c h 
of A t l a n t i c h a r p s e a l c a l c u l a t e d t o be 170 ,000 wh ich 
would r e p r e s e n t t h e p o p u l a t i o n s i z e t o MSY l e v e l i n 1 0 - 1 5 
y e a r s . 
1 1 0 . TRADITIONAL. 
GOPALAKRISHNAN(P) and o t h e r s . A lAote on t h e f i s h e r y and 
s e e d r e s o u r c e of t h e N o r t h c o a s t of Gulf of Cambay. 
J o u r n a l of t h e Mar ine B i o l o g i c a l A s s o c i a t i o n of I n d i a , 
1 7 , 3 ; 1 9 7 5 , D e c ; 6 5 3 - 6 5 7 . 
D e a l s w i t h t h e s t a t u s and t r a d i t i o n a l f i s h e r i e s 
c a r r i e d o u t i n G u j a r a t ' s a r e a s and i n d i c a t e t h a t p r o s p e c t 
e x i s t i n g f o r d e v e l o p m e n t of c o a s t a l a q u a c u l t u r e . The d a t a 
on t h e f i s h e r y a r e b a s e d on 278 random s a m p l e s of Prawns 
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and f i s h e s c o l l e c t e d from c o m m e r c i a l c a t c h e s a t S u r t a n p u r , 
a f i s h i n g v i l l a g e i n Bhavnagar D i s t r i c t . The e s t i m a t e d 
a n n u a l l a n d i n g f o r t h e y e a r ( F e i r u a r y 1976 t o J a n u a r y 
1977) was 2 2 , 7 9 6 t o n n e s . The Prawns (82,1%) formed t h e 
b u l k of c a t c h f o l l o w e d by m u l l e t s (7.1%) and m i s c e l l a n e o u s 
f i s h . The f i s h e r y a t t h e n o r t h c o a s t of Gul f of Cambay 
c o n t r i b u t e d t o l e s s t h a n 0,5% of t h e f i s h p r o d u c e d from t h e 
c o a s t s . However t h e a v a i l a b i l i t y of Prawn and f i s h s e e d 
i n d i c a t e d t o t h e p r o s p e c t s of d e v e l o p i n g c u l t u r e f i s h e r i e s 
f o r Prawn and f i s h e s i n t h e a r e a . 
I l l , VESSELS, MECHANISED, BOMBAY. 
PILLAI(S K r i s h n a ) , . fclote on t h e c a t c h e s o b t a i n e d i n 
g i l l n e t s by m e c h a n i s e d v e s s e l s from S a s s o o n d o c k , Bombay, 
I n d i a n J o u r n a l of F i s h e r i e s . 3 1 , 3 ; 1984 , Dec, 3 6 6 - 3 6 7 . 
D e a l s w i t h t h e c a t c h e s o b t a i n e d i n g i l l n e t s by 
m e c h a n i s e d v e s s e l s a t S a s s o o n d o c k , Bombay d u r i n g 1 9 7 1 . 
and d a t a of c a t c h e s were c o l l e c t e d . A t o t a l of 778 b o a t s 
o p e r a t i n g g i l l n e t s were examined f o r t h e e s t i m a t i o n 
of c a t c h c o m p o s i t i o n . The e s t i m a t e d c a t c h from t h e s e 
v e s s e l s was 1 4 8 3 , 5 7 8 t , f o r m i n g 6,2% of t h e t o t a l c a t c h 
of t h e y e a r . The c a t c h o b t a i n e d by t r a w l n e t , d o l n e t 
and hook and l i n e s amounted t o 22445 ,04 t o n n e s f o r m i n g 
9 3 , 8 % . P o m f r e t s (29%) and i l i s h a f i l i g e r a (23,3%) formed 
t h e ma jo r componen t s of t h e c a t c h , S , commerson and 
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S. guttatus occupied the third place (13.1%) Euthyannus sp, 
amounted to 10,3%. Scoliodon spp, occupied sixth place. 
Catfish, Tachysurus thalassinus - occupied seventh place. 
Megalspis cordyla contributed 3,3% of the total catch 
while Lurianus spp. and rays contributed less than 1.0%. 
112. FOODS AND FEEDING, MULLET. 
ROMER(GS) and MCLACHLAN(A). Mullet gruging on surf diatom 
accumulations. Journal of Fish Biology. 28, 1; 1986, Jan; 
93-104. 
Deals with the study to evaluate the extent of 
grazing on surf diatoms by mullet and the possible 
significance of diatoms as a food source for these teleosts, 
A quantitative study of stomach contents was consequently 
undertaken. The nutritional quality of the surf diatoms 
and change in grazing intensities over the diet period 
were also examined. Additional data on the alongshore 
spatial relationship between blooms and mullet abundance 
was also collected by beach seing. 
113, FEEDS, 
SINHA(M) and SAHA(PK). Efficacy of a commercial fish 
and feed for composite fish culture. Journal of the Inland 
Fisheries Society of India. 12, 2; 1980; 51-55. 
Deals with the nutritional value of fish feed 
for composite fish and culture manufactured by Kalyani 
1:^/ 
Peed M i l l i n g P l a n t , Kalyani D t . , i n I n d i a . F i s h e s fed 
on t h i s feed showed and t h e i r p r o d u c t i o n could be 
compared t o t h a t of f i s h e s fed on mustard o i l cake + 
r i c e bran m i x t u r e . Kalyani P l a n t p repared feed con ta ined 
16-17% P r o t e i n i t s c o s t s comes h a l f than Mustard o i l 
cake + r i c e b r an m i x t u r e . Economy of t he se two types of. 
feed a r e d i s c u s s e d . 
114 . ILISHA, lAGOS COAST, NIGERIA. 
MARCUS(0). Food and feed ing h a b i t s I l i s h a a f r i c a n a (Block) 
( P i s c e s : Clupeidae) off the Lagos Coas t , N i g e r i a . J o u r n a l 
of F i s h B io logy . 29, 6; 1986, Dec . ; 671-683. 
Deals w i th the s tudy of the food and f eed ing 
h a b i t s of I . a f r i c a n a from Lagos c o a s t a l w a t e r s i s 
r e p o r t e d h e r e . The i n t e r r e l a t i o n s h i p of t h e f e e d i n g h a b i t s 
of t he s p e c i e s and those of o t h e r smal l marine f i s h 
s p e c i e s encounte red i n t r awl c a t c h e s i s a l s o c o n s i d e r e d . 
2 215 specimens of I . a f r i c a n a examined, 83(3.7%) had 
empty s tomachs . C r u s t a c i a n s and f i s h e s were t h e f i r s t 
and second most impor t an t groups of food r e s p e c t i v e l y , 
w h i l e Nematodes were the t h i r d most numerous. Among the 
mollusJfis lamell ibranchs were i n s i g n i f i c a n t i n the d i e t , 
Phy top lank ton was r e p r e s e n t e d by d i a toms , Trichodesmium 
s p . f l a g e l l a t e s and a l g a e * t h e s e were in i n s i g n i f i c a n t 
p r o p o r t i o n s . The stomach c o n t e n t of I . a f r i c a n a inc luded 
a n n e l i d s , i n s e c t s , neTiatodes and phy top l ank ton . 
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115. LAKE TROUT. 
REINITZ(Gary), Growth and survival of Lake trout fed 
experimental starter diets - Progressive Fish - Culturist. 
42, 2; 1980, Apr, 100-102. 
Describes diets fed in the present experiment were 
designed to evaluate the acceptability of Soy flour, 
blood meal, and corn gluten meal to lake trout (Salvelinus 
namaycush) fry. Fish were fed for 112 days according to 
feed levels. The weight gain of lake trout fed experimental 
diets 1-7 ranged from 2,0 to 2,4 g, whereas that of fish 
fed SD7 was a significantly lower 1.4 g but fish fed SD? 
had a far higher feed conversion value of 7,4 6, The morta-
lity was highest in those fed diets 1 and 2, intermediate 
in those fed 3-6, and lowest in those fed diet 7, Herring, 
Soy flour, blood meal. Soy oil, and supplemental vitamins 
and minerals can produce a satisfactory starter diet for 
lake trout fry. 
1 1 6 . GRASS CARP. 
HAJRA(A) and TRIPATHI(SD), N u t r i t i v e v a l u e of a q u a t i c 
w e e d , S p i r o d e l a P o l y r h i z a i n g r a s s c a r p , I n d i a n J o u r n a l 
of Animal S c i e n c e , 5 5 , 8 ; 1 9 8 5 , Aug; 7 0 2 - 7 0 5 , 
D e a l s w i t h t h e a q u a t i c w e e d , s p i r o d e l a p o l y r h i z a 
g i v e n t o g r a s s c a r p , c t e n o p h a r y n g o d o n i d e l l a t o d e t e r m i n e 
d i g e s t a b l e p r o t e i n , d i g e s t a b l e e n e r g y d u r i n g t h e s t a g e s 
K{:i 
of development. These digestable contents were 21 and &! 
mg and 2,02 and 1,92 Kcal/g respectively. The recorded 
protein efficiency ratio were and feed fefficiency ratio 
were of 2.33 and 2.36, 3,15 and 3.10 respectively, 
1 1 7 , MAHUA OIL CAKE. 
LAKSHMAN(AK). Mahua o i l c a k e i n f i s h c u l t u r e E n v i r o n , 
& E c o l , 1 , 3 ; 1 9 8 3 ; 1 6 3 - 1 6 7 . 
D e a l s w i t h t h e g rowth of f i s h i n Pond c u l t u r e 
when Mahua o i l c a k e was s u p p l i e d t o f i s h e s i n t h e Pond . 
3 , 2 0 0 k g / h a of Mahua o i l cake and 1,125 kg of l i m e / h a 
g a v e t h e s i g n i f i c a n t g r o w t h ' s r e s u l t i n Pond c u l t u r e , 
A p e r i o d of 3 0 - 4 5 d a y s s h o u l d be a l l o w e d a f t e r a p p l i c a t i o n 
b e f o r e s t o c k i n g w i t h f i s h f o r h i g h p r o f i t . F i s h e s showed 
h i g h e s t f e c u n d i t y when cake w i t h l i m e were a p p l i e d i n 
t h e s a i d c o m b i n a t i o n . 
1 1 8 . ASSIMILATION, TELEOST. 
JAFRI(AK) and SHAMSI(JK), F e l l e t / F o o d c a l o r i e r a t i o a s 
an i n d e x of e n e r g y a s s i m i l a t i o n i n some t e l e o s t e a n f i s h , 
C u r r i . S c i . 5 2 , 9 ; 1 9 8 3 ; 4 3 1 - 4 3 2 . 
D e a l s w i t h t h e i n t e r - s p e c i f i c d i f f e r e n c e s 
Food c a l o r i e r a t i o i n t h e g u t of some t e l e o s t e a n f i s h 
P . S t e g i m a showed h i g h e s t r a t i o ( 0 , 9 9 4 ) b u t l o w e s t i n 
C , c a t l a ( 0 , 7 7 ) , In C, m r i g a l a and L. r o h i t a r a t i o were 
0 .942 r e s p e c t i v e l y . The o r d e r of a s s i m i l a t i o n of e n e r g y 
; 0 
nutrltients in these fishes (Indian major carps and 
P. stigma) are determined and discussed as P. stigma, 
L, rohita, C. mrigala and C. catla. 
1 1 9 . CONVERSION, SHRIMP, BROWN. 
VENKATARAMIAH(A) and o t h e r s . E f f e c t of P r o t e i n l e v e l 
and v e g e t a b l e m a t t e r on g rowth and food c o n v e r s i o n 
e f f i c i e n c y of brown s h r i m p . A q u a c u l t u r e . 6, 2 ; 1 9 7 5 ; 1 1 5 -
1 2 6 . 
D e a l s w i t h g r o w t h , food c o n v e r s i o n e f f i c i e n c y 
of brown s h r i m p , P e n a e u s a z t e c u s f o r d i f f e r e n t p r o t e i n 
l e v e l and v e g e t a b l e c o n t e n t . Two s e t s of food p e l l * t s 
c o n t a i n e d 4 0 , 5 0 , 6 0 , 70 and 80% p r o t e i n were s u p p l i e d t o 
P . a z t e c u s . I n c r e a s e d p r o t e i n l e v e l showed t h e d e c r e a s e d 
g r o w t h r a t e i n b o t h t h e g r o u p s of f i s h . P r o t e i n c o n v e r s i o n 
e f f i c i e n c y were improved w i t h t h e s u r v i v a l r a t e when t h e 
v e g e t a b l e m a t t e r were added t o t h e d i e t . The s u r v i v a l 
r a t e d i d n o t e n h a n c e d t h e g r o w t h t r e n d i n r e l a t i o n t o 
t h e v a r i o u s p e r c e n t a g e of P r o t e i n l e v e l c o n t a i n e d i n 
t h e f o o d . 
1 2 0 . EFFECTS, lATES, FRY, 
MUKHOPADHYAY(MK) and KARMAKAR(HC). E f f e c t of f o o d and 
s p a c e on t h e g r o w t h and s u r v i v a l of t h e f r y of b l i e t k i , 
L a t e s c a l c a r i f e r ( B l o c h ) , J o u r n a l of t h e i n l a n d F i s h e r i e s 
S o c i e t y of I n d i a . 1 4 , 1 ; 1982 , J u n ; 2 3 - 2 7 . 
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Deals with the experiments were carried out in 
laboratory conditions to find out suitable stocking 
density and optimum food requirement of L. calcicarifer 
for faster growth and better survival in the early stage 
of life. For L, calcicarifer, the two treatments A. 
(Stocking density) and B (rate of feeding) were compared 
experimentally in three levels each. Analysis of variance 
was also carried out with the increase in length and making 
use of 'F' test it observed that the treatment mean 
square was significantly larger than error mean that 
indicated the variation in the rate of feeding. From 
the response curve analysis it was indicated that the rate 
of feeding can be increased further for better growth 
within the same period. The equation of the linear relation-
ship y = 1973+0,331 X. Y is the estimated mean increase 
in length and X is the level of ratio. 
121. FEEDING, ENZYMATIC, ANABAS, FRESH WATER, INDIA, 
MOITRA(SK) and RAY(AK). Digestive enzymes and their 
relationships with the food and feeding habits in Indian 
freshwater fishes Anabas testudineus (Bloch), Journal of 
Zoological Society of India. 33, l-:2; 1981, Jun-Dec; 2 5-3 2, 
Deals with the enzymatic feeding habits of Indian 
Anabas testudineus to observe the enzymatic activity 
associated with foad of this fish. The protease enzymes 
in intestine and pyloric stomach and in the hepatopancreas 
K^ 
showed that A. testudineus was more suited for the 
digestion of protein contained in the food. Lipase 
activity was effective in intestine and hepatopancreas 
but amylase was less active throughout the organs of 
digestive systems, 
122. PAMPUS, BAY OF BENGAL. 
PATI(S). Food and feeding hab i t s of the hinese Pomfret 
pampus chinensis Euphrasen from the Bay of Bengal. J . Mar. 
B io l . Ass. I n d i a . 19, 1; 1977; 44-49. 
Deals with the food and feeding hab i t s of Pampus 
chinensis Euphrasen. The f i sh was carnivore and surface 
feeders included chief ly zooplanktons in i t s d i e t and the 
Phytoplankton formed a major por t ion of the d i e t . Fishery 
was e f fec t ive by d r i f t g i l l - n e t s , 
123, FERTILIZERS, N-P-K, CARP SPAWN. 
SARKAR(SK) and KONAR(SK), Influence of N-P-K fertilizer 
combinations on fish. Environment and Ecology. 1, 3; 1983; 
145-150. 
Deals with the survival of carp spawn and in 
the improvement of fish yield due to application of N-P-K 
fertilizer. The effect of Potash and lime of N and P2O5 
were found to be ineffective 80 kg/ha N from urea showed 
increased survival of carp. The combination of N and P^ Oc 
at a same nutrient level further enhanced in fish yield. 
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The p o t e n t i a l i t y of N - f e r t i l i z e r suffered due to the 
syne rg i s t i c e f f ec t of P2^5* 
1 2 4 . PRODUCTION. 
SARKAR(SK), Influence of cowdung and mustard oil cake in 
the effectiveness of fertilizers in fish production. 
Environ. & Ecology. 1, 1; 1983; 31-40, 
Deals with the effect of cowdung and oil cake to 
make the fertilizers more effective in fish production 
in India, Lime and cowdung with fertilizers did not show 
significant effect on the production of Indian major 
carps. Fish production increased by Lime, cowdung/80kg/ 
ha N, Use of lime and cowdung at a pH 7.0-7.5 was not 
desirable. At this value of pH fertilizers with 80 Kg/ 
N/ha urea and 40 kg/ha/P20c are suggested for fish 
production to be used as urea and superphosphate respec-
tively. 
1 2 5 . MICRO-ALGE, EFFECTS, GROWTH, CULTURED, AYU. 
HIRANO(T) and SUYAMA(M). E f f e c t of d i e t a r y m i c r o - a l g a e 
on t h e q u a l i t y of c u l t u r e d a y u . J o u r n a l of Tokyo U n i v e r s i t y 
F i s h . 72 , 1 ; 1 9 8 5 ; 2 1 - 4 1 . 
D e a l s w i t h t h e i n f l u e n c e of d i e t a r y m i c r o - a l g a e 
on t h e q u a l i t y of c u l t u r e d ayu P l e c o g l o s s u s a l t i v e l i s . 
M i c r o - a l g a e l i k e s p i r u l i n a and Scenedesmus w e r e s e l e c t e d 
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f o r t h i s s t u d y . P i s h grew w411 i n a d i e t c o n t a i n i n g 15% 
of S c e n e d e s m u s , no r e m a r k a b l e d i f f e r e n c e s was r e p o r t e d 
i n t h e g rowth of f i s h , The t r i g l y c e r i d e c o n t e n t of t h e 
m u s c l e of f i s h i n c r e a s e d when f i s h f e d on s p i r u l i n a 
when t h e f i s h f e d on s c e n e n d e s m u s , t h e r e was no marked 
d i f f e r e n c e s r e p o r t e d . F l a v o u r and t e x t u r e of c u l t u r e d 
f i s h were improved when f i s h f ed on t h e s e raicro-algae. 
1 2 6 . TIGER PRAWN. 
HAJRA(A) and others. Influence of source and dietary level 
of energy on growth and performance in Tiger Prawn 
{Penaeus monodon F.). Journal of the Indian Society of 
Coastal Agricultural Research, 4, 2; 1986, Jul-Dec; 121-
131. 
Deals with the present study to obtain informations 
related to dietary level of energy on growth feed conversion 
and efficiency of Protein utilization in gier prawn, P, 
Penaeus monodon, dietary carbohydrate or fat aimed to 
determine. Basic data of this nature would permit the 
development of balanced ration for intensive culture of 
tiger prawn. The percent growth and specific growth rate 
(SGR) of P. monodon were found to vary 82.25-104,65% 
and 0,72-0,91% in the said formulations. The feed effien-
cy was markedly affected by diatary energy level 
ingredient composition of test diets (per kg), Chemical 
composition of energy value of test diets are discussed 
and tabulated. 
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1 2 7 . -TOXICITY, CATFISH. 
GHUFRAN AHMAD and SRIVASTAVA(Gopalj i ) . T o x i c i t y of 
"Kharnewa la S o a p " t o c a t f i s h e s H e t e r o p n e u s t e s f o s s i l s 
(B loch) and Mys tus (Mystus) v i t t a t u s ( B l o c h ) . J o u r n a l of 
E n v i r o n m e n t a l B i o l o g y . 4 , 2 ; 1 9 8 3 ; 6 9 - 7 6 , 
D e a l s w i t h t h e t o x i c i t y of "Kharnewala Soap" t o 
c a t f i s h e s and Mystus v i t t a t u s . The c o n c e n t r a t i o n of t h i s 
s o a p were o b s e r v e d t o be 3 5 5 0 . 0 , 3 4 3 0 . 0 , 3 3 4 0 . 0 and 3 2 9 0 . 0 
ppm f o r 24 , 4 8 , 72 and 96 h r s f o r H, f o s s i l i s r e s p e c t i v e l y 
w h e r e a s f o r M, v i t t a t u s were found t o be 370 , 3 3 0 , 287 
and 250 ppm f o r 2 4 , 4 8 , 72 and 96 h r s . r e s p e c t i v e l y . 
R e s u l t showed t h a t t h e H, f o s s i l i s was more r e s i s t a n t t o 
t h e t o x i c i t y of Kharnewala s o a p t h a n M. v i t t a t u s a t 
d i f f e r e n t v a l u e s . A l l t h e s e a r e d e s c r i b e d . 
1 2 8 . GEAR, HANDLINE-ACHIL, SARDINES. 
LAZARUS(S). " A c h i l " : A t a c k l e f o r S a r d i n e s . I n d i a n 
J o u r n a l of F i s h e r i e s . 3 1 , 3 ; 1 9 8 4 , Dec ; 3 68-3 7 0 . 
D e a l s w i t h t h e c a t c h i n g of S a r d i n e s by A c h i l , 
a t y p e of hand l i n e , i s one of s u c h g e a r d e v e l o p e d and 
u s e d t o c a p t u r e t h e l e s s e r S a r d i n e s and t h e r a i n b o w 
s a r d i n e s a l o n g t h e s o u t h - w e s t c o a s t of I n d i a b e t w e e n 
V a r k k a l a and Cape Comor in . A c h i l i s u s e d e x t e n s i v e l y 
b y f i s h e r m e n s i n c e 1972 b e c a u s e of t h e good r e s u l t 
o b t a i n e d f o r t h e s m a l l c o s t ( R s . 3 . 5 0 p e r u n i t ) . The 
1 4ir» 
Achil consists of a main line of about 2,5 to 4 m in length 
and a nurriber of hooks, usually 25 to 45, tied to the main 
line at equal intervals of about 9 cm. Each hook is covered 
with an artificial bait made of silk fibres of a particular 
colour to attract unwanted forms like the puffer fishes. 
The amount of fish caught on the Achil is felt by the tension 
on the rope while jerking. The Achil is operated approximately 
for six month, from May to October. Usually it is operated 
upto 80 m depth. Fishing is conducted mainly during day time. 
Clear and unturbid water and bright sunlight are ideal 
conditions for lucrative fishing. Lesser sardines and rainbow 
sardines form about 50% of sardine catch. Other species of 
sardines are also caught by this gear. 
129. GRASS CARP, MACROHiYTES, LAKES, FOURFLORIDA. 
VANDYKE (JM) and others. -r- Effects of the grass carp on 
the equatic macrophytes of four Florida lakes. Journal of 
Aquatic Plant Management. 22, 1984; Jul; 87-95. 
Deals with the reduction of plant species by 
half. Grass carp which was reduced by half from the four 
florida lakes. Hydrilla did not find for six years in these 
lakes and might be erdicated. The plant species Illinois 
l^ ond weed was eliminated by Grass carp and largely reduced 
Eurasian water mifoli (M. spicatuns L.) three years after 
stocking of Grass carp. Pond weed was found to be absent, 
eight years after stocking the Grass carp. 
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130. AERATION, ARTIFICIAL, MAJOR CARPS. 
VIJAYAN (MM) and VARGHESE (TJ) ., Effect of arti ficla 1 aeration 
on the growth and survival of Indian major carps. Proc. 
Indian Acad. Sci. 95, 4; 1986, Jul; 371-378. 
Deals with the effect of aeration on Indian major 
carps. Catla catla (Ham), Labeo rohita (Ham.) and Cirrhinus 
mrigala (Ham,). Aeration was effected by three such air-
lift systems, fixed in each of the 3 cisterns. The average 
survival of catla, rohu and mrigala was 84.5% in the 
aerated cisterns, while it was only 71.1% in the control. 
The average survival of catla was slightly higher in the 
control where it was 93.3% while in aerated ponds it was 
91.7%. Catla exhibited the best survival in both the sets. 
The survival of rohu was 75.0% while in control it was 
only 36.7%. Mrigala also showed slightly higher survival 
in aerated cisterns (86.7%) as compared to the control 
(83.3%). In comparison to rohu, the better siirvival of 
mrigala in unaerated cisterns indicated that the farmer 
species was more sensitive to 0^ deplition. The net 
average fish production in aerated cisterns was 3,710.63 
kg/ha/year while in the control it was only 2,809.82 kg/ha/ 
year, Catla contributed to the highest percentage of 
production in both the aerated (51.41/i) and control cisterns 
(64.94%) followed by rohu (31.36%) and mrigala (17.24%) in 
aerated cisterns and mrigala (19.83%) and rohu (15.23%) in 
control cisteams. 
!4<S 
131. GROWTH, ANALYSIS, CARPIO FED. 
EJIKE(C) and OFOJEKWU(PC). Preliminary investigation on 
growth responses of Cyprinus carpio fed on locally formulated 
artificial diets. Proc. Annu. Conf. Fish. Soc. Nigeria. 2; 
1983; 120-127. 
Deals with the paper presented at 2 Annu, Conf. of 
the Fisheries Society of Nigeria entitled on the growth 
rate and feed conversion rations of the common carp, Cyprinus 
carpio. Fish fed on protein contained diet ranging from 
14.50 to 21,42 percent. Optimum growth was exceed on the 
diets containing 20.25 and 21.42% protein. Result indicated 
the reduction in protein efficiency rations and in food 
conversion efficiency when the ration size was increased. 
Growth rates increased markedly with increase of ration 
size. 
132. COMPARATIVE, CARPS. 
PRAKASH and GUPTA(RA). Studies on the domparative growth 
rate of three major carps of the Govindgarh lake. Indian 
Journal of Fisheries. 33, 1; 1986, Mar; 45-53. 
Deals with the growth comparison as revealed by 
the scale studies of Catla catla, Labeo rohita and Cirrhinus 
mrigala of the Govindgarh lake during the period from 
1975 to 1976. 702 scales of catla, 1818 scales of rohu 
I 4 H 
and 951 scales of mrigala collected from 234, 606 and 
317 specimens, respectively for comparative growth 
examination. 
The growth of the fish in the first year class is 
influenced by the intensity of feeding, the growth rate 
of adult fish is influenced by the feeding and by the 
maturation of gonads. The retardation in growth is observed 
only during winter months (December-January) and pre-monsoon 
months (May-June) because of the fact the majority of the 
specimens studied were males. The average growth increment 
is maximum in C. catla, less in L. rohita and least in 
C. mrigala. The growth rate rapid in all the species for the 
first five years of life, after which growth increment is 
very little. 
133. DETERMINATION, CATFISH, LAKE MALAWI. 
TWEDDLE(D), Age and growth of the catfish Bagrus meridionalis 
Gunther in. Southern Lake Malawi. Journal of Fish Biology. 
7, 5; 1975; 677-686. 
Deals with the age and growth determinations of 
B. meridionalis from the lake of Malawi. Age of this fish was 
determined by length frequency data and age got by back-
calculation of the lengths. There was a close relation 
between the age and growth of B. meridionalis. Vertebral 
I . ) (•} 
rings were laid down during the breeding season helped in 
the calculation of age of this fish. Trawl fishery took 
place in the 3rd year and breeding took place by the end of 
4th year. Male population showed the greater mortality 
after 40 cm in length and did not grow faster than females, 
1 3 4 . E f f e c t o f , PERCH, YELLOW. 
HUH(HT) and others. Effect of temperature on light on 
growth of yellow Perch and walleye using formulated feed. 
Transaction of American Fisheries Society. 105, 2; 1976, 
254-258. 
Deals with the effect of variable temperature and 
lighr on the grov/th of yellow perch (Perca flavenscens) 
and Walleye (Stizostedion vitreum vitreum). Walleye showed 
growth from 151--539/0 whereas Perch showed from 79-343% 
in period of 14 weeks. The effect of period significant 
on the growth of yellow perch but not in case of Walleye. 
For yellow perch it was P .tC 0.05. The effect of temperature 
on the growth of Walleye was P^O.Ol that was highly 
significant for all photoperiod. 
135. EVALUATION, DIET, PRAWN. 
VATTHEESWARAN(S) and SYED AHMAD ALI. Evaluation of certain 
substantes as growth-promoting agents for the Prawn-Penaeus 
indicus. Indian Journal of Fisheries. 33, 1; 1986, Mar; 95-105, 
51 
Describes the present study of seven substances 
oxytetracycline (anibiotic), ethyloesternol (synthetic 
ster±od), thyroid (hormone), alfalfa extract (Plant material), 
glucosamine (chemical), prawn shell (animal material) and 
testosterone (hormone); They were selected as growth 
promoting agents and their relative efficiency evaluated 
in the diet of Penaeus indicus for the first time and the 
result presented and were each separately incorporated 
in the plain diet and seven different diet from D^ to Dj. 
Hatchery-reared juveniles of P. indicus with an average 
length of about 17 ram and an average weight of about 8,5 
mg, from the Narakkal Prawn Culture Laboratory of CMFRI, 
were used in the experiments. The results of the present 
study that alfalfa extract, glucosamine. Prawn shell and 
testosterone when supplemented in the diet at 2.0 ml, 0,8 g, 
0.8 g and 2.5 mg respectively per 100 g of diet, enhance 
growth and improve food conversion ratio in P. indicus 
is described. These four substances may be considered as 
growth promoting agents for P. indicus. The results also 
indicate that oxytetracycline, orabolin and thyroid have 
no visible growth promoting feffect, at least at the levels 
used in the present study. 
136. GRASS CARP, DIPLOID, TRIPLOID. 
CATON(WE) and CASSANI(JR). Growth comparisons of diploid 
and triploid Grass carp under varying conditions. Progressive 
Fish-Culturist. 48, 3, 1986, Jul; 184-187. 
I ^)(^ 
Describes the growth rate between diploid and 
triploid grass carp under a variety of environmental 
factors that involved high and low stocking densities 
to determine which environmental factors affect growth and 
to what degree. Mean total lengths of diploid and triploid 
grass carp fry (14-25 mm), grown together in the same pond for 
53 <i at a relatively low density, were significantly 
different ( P-C 0,05), In the high-density, sparse-food 
situation. The mean total length of diploid fish was greater 
than that of triploid fish but not significantly so 
(P^ l. 0,05). Under low density, abundant food phase of the 
study diploid fish again grew at a faster rate than triploid 
fish. When diploid and triploid fish were cultured in separate 
pools with unlimited food, diploid fish once again grew 
faster, although not significantly so (P > 0.05). 
137, FRY. 
WEERD(JH) and VAN. Growth and survival in drainage channels 
of grass carp, ctenopharyngodon idella, fry and their 
potential for weed control. Aquacult. Fisheries Management. 
16, 1; 1985, Jan; 7-23. 
Deals with the study of the growth and survival of 
the fry of grass carp and their influence on the aquatic 
vegetation. 17-36% survival and 0.06-0,07 g/day growth 
were reported and a biomass of 100 kg/ha, for weed control 
15 .3 
c o m p l e t e weed c o n t r o l c o u l d n o t be a c h i e v e d b u t was e x p e c t e d 
a f t e r one y e a r . F u r t h e r g rowth of submerged was p r e v e n t e d , 
1 3 8 . HYBRIDS, MAJOR CARPS, INDIA. 
REDDY(P) and o t h e r s . S t u d i e s on t h e c o m p a r a t i v e g rowth 
r a t e of two I n d i a n majo r c a r p s h y b r i d s c a t l a - r o h u and r o h u -
c a t l a . J o u r n a l of I n l a n d F i s h e r i e s S o c i e t y of I n d i a . 1 2 , 2 ; 
1 9 8 0 ; 1 8 - 2 4 . 
D e a l s w i t h t h e c o m p a r a t i v e s t u d y of t h e g r o w t h -
r a t e of I n d i a n m a j o r c a r p s h y b r i d s c a t l a - r o h u and r o h u -
c a t l a . C a t l a showed h i g h e r g r o w t h r a t e t h a n t h e r o h u - c a t l a 
h y b r i d . The f e m a l e p a r e n t r o h u grew s l o w e r t h a n t h e 
h y b r i d c a t l a - r o h u . L , r o h i t a grew f a s t e r t h a n c a t l a , 
139, INFLUENCE, TEMPERATURE, SILVER CARP, JUVENILE. 
LIEDER(u), Influence of water temperature on growth of 
juvenile silver carp (Hypophthalmichthys molitrix) 
Z, Binnenfish.. DDR. 32, 9; 1985; 256-260. 
Deals with the effect of temperature on grass 
Carp fry and juvenile growth. A mathematical model was 
designed to estimate the effect of temperature on grass 
carp rproduction and it is discussed. The waters temperature 
ranged between 20-32°C and at the same temperature, the 
optimal growth rate were determined. 
JH 
1 4 0 . LARGE MOUTH, FLORIDA. 
ZOLCZYNSKI(Stephen J) and DAVIES(William D). Growth 
characteristics of the northern and Florida subspecies of 
large mouth bass abd their hybrid and a comparison of 
catchability between the subspecies. Transaction of American 
Fisheries Society. l05, 2; 19 76; 240-243. 
Deals with the growth analysis of large mouth bass 
(Micropterus salmoides) Florida large mouth bass (M. s. 
floridanus) and their hybrids at Alabama Agricultural 
Experiment Station, U.S.A. Florida large mouth showed 
high growth (larger in size) in the 1st year growth. 
Catching of large-mouth bass is also discussed. Result 
indicated that catching of M.S. floridanus was difficult 
than M.S. salmoides. 
1 4 1 . MARINE FISH, INDIA. 
UPADHYAY(SP) and UPADHYAY(RG). Marine f i s h p r o d u c t i o n 
and e x p o r t : A s t u d y of growth i n I n d i a . Seafood Expor t 
J o u r n a l . 16, 7; 1984; 13 -15 . 
Deals w i t h an examinat ion was c a r r i e d ou t t o 
de te rmine the growth r a t e of marine f i s h p r o d u c t i o n and 
e x p o r t in I n d i a . Ind ia has a l a r g e r e sou rce p o t e n t i a l 
f o r marine f i s h i n g . But the s t u d y r e v e a l e d the d e c r e a s i n g 
growth r a t e of marine f i s h p r o d u c t i o n . Whereas t h e e x p o r t 
of most marine f i s h p roduc ts i n d i c a t e d i n c r e a s i n g growth 
r a t e . 
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1 4 2 , pH, EFFECTS, TROUT, YEARLING, TROUT, RAINBOW. 
SADLER(K) and LYNAMCS). Some effects of low pH and calcium 
on the growth and tissue mineral content of yearling brown 
trout, Salmo trutta. Journal of Fish Biology. 29, 3; 1986, 
Sep; 313-324. 
Deals with the experiment and the influence of pH 
and calcium on the growth of yearling brovm trout, Salmo 
trutta under controlled experimental conditions. Fishery 
status of lakes in Souther most Norway,was most closely 
correlated with calcium and calcium had been shown to affect 
ionic regulation in adult fish at low pH. Better growth 
rate was reported to pH 4.4 with 7 umo 11 calcium, 
potassiiom, sodium and phosphorus contents of skin, muscle 
and bone tissue and effect on plasma chloride were also 
examined. Mortalities of the fish were greatest at low pH 
but no fish survived at pH 4,0 and 4,2 or at pH 4,4 with 
no calcium. Good growth rate were maintained by the fish, 
independent of ambient calcium and pH, overall non-lethal 
condition. 
143. PHENOL, Effect of, ANABAS . 
SEN(Prasanta) and SIRCAR(Ajit Kumar). Effect of Phenol 
on Anabas tes tudineus (Bloch). Indian B io log i s t . 11, 1&2; 
1979, Nov; 57-56, 
Deals with the e f fec t of Phenol, p resen t in 
i n d u s t r i a l e f f luen t , on the f i s h - m o r t a l i t y , recovery. 
n() 
behaviour and the activity of digestive enzymes of Anabas, 
The safe Application Rate (SAR) and water-qualities had 
also been determined. The 168-hrs, LCO, LC and 1/2.^- had 
been determined and were found to be 29, 32 and 35 ppm 
respectively. In I^CQ dose, Anabas showed changed behaviour 
like irritability, quick surfacing and enhanced respiratory 
movement of leading ultimately to death, SAR was 2 6,514 
ppm. Quick and complete recovery from inert condition was 
observed when exposure was withdrawn, 
1 4 4 . PREY, SELECTION, SALMON, ATLANTIC. 
HOLM(JC) and MOELLER(D). Growth and prey selection by 
Atlantic salmon yearlings reared on live freshwater 
Zooplankton. Aquaculture. 43, 4; 1984, Dec; 401-412. 
Deals with the experiment of Atlantic salmon 
performed in a coastal lake near Bergen, Norway to observe 
the growth and prey selection by this salmon. The 
Atlantic salmon yearlings were fed on live freshwater 
Zooplankton in artificial current Daphnia longispina 
dominated the Zooplankton in the second week of July, 
D, longispina was only the species found in the stomach 
of Atlantic salmon, 
145. TIIAPIA. 
MARUYAMA(Tamezo). On the p o s s i b i l i t y of Ti lap ia n i l o t i c a 
to low water temperature condi t ion . Bul le t in of Fresh 
water Fish Research Laboratory. 25, 1; 1975; 13-20. 
J:) / 
Deals with the experiment was carried out to 
compare the survival and growth rate of Tilapia nilotica 
under low water temperature. At low temperature T, nilotica 
is more adaptable for aquaculture. Pishes reared at high 
temperature and in cool water showed different rate of 
mortality. 121 fishes died at high temperature whereas 
9 were died in cool water. Survival rate of the two groups 
of fishes were calculated and compared. Group II showed 
63,99% survival rate and Group I 94,64%, Increased body 
length and body weight were also reported in Group I and 
II, 
14 6. GUIDING SYSTEM, EFFECTS, ELECTRICAL, 
PUGH(John R) and others. Effect of water velocity on the 
fish-guiding efficiency of an electrical guiding system. 
Fishery Bulletin. 68, 2; 1971, Feb; 307-324. 
Deals with the purpose of the present study was 
to determine the effect of three water velocities - 0.2, 
0.5, and 0,8 m,p,s, - on the fish-guiding efficiency of 
an electrical guiding system operating under field 
condition and the study was made at the Yakima River near 
Prosser, Wash. Desired electrical field for controlling 
the water velocity was estimated to collect the guided 
fish. Chinook salmon, showed the highest guiding efficiency 
and the same was lowest with raibbow or steelhead trout. 
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Coho salmon, 0. kisutch showed the medium guiding effi-
ciency between Chinook salmon and rainbow. The use of 
electricity to guide juvenile salmon and trout migrating 
downstream may be feasible in certain environments where 
the water velocity does not exceed 0,3 m.p.s., but does 
not appear practical for use in most rivers and streams, 
1 4 7 . HABITAT, CATIA. 
SAKSE^3A(DN) and KULKARNI(Nanda) . Observations on the 
condition factor (K) in an Indian major carp Catla catla 
from 2 reservoirs. Environment of India. 5, 1-2; 1982-83; 
1-4, 
Deals with the study carried out to observe the 
condition factor (K) in an Indian major carp Catla catla 
from Tighra and Raraaua reservoirs in Gwalior, Madhya 
Pradesh. Tighra reservoir showed a higher K of Catla 
catla than Ramaua reservoir's fish. 
148. FEEDING, MARINE AND FRESH WATER. 
SAZIMA(I), Similarities in feeding behaviour between 
some marine and fresh-water fishes in two tropical 
communities. Journal of Fish Biology. 29, 1; 1986, Jul; 
53-65. 
Deals with the feeding behaviour of tropical 
freshwater fish and marine fish to affirm the value of 
under water observation's and naturalistic studies of 
159 
these txopical fishes in Brazil, Two habitats, a marine 
rocky reef and a fresh water pond were selected for this 
comparative study. Feeding behaviour similarities were 
observed in about 3 0% of the total fish fauna sampled in 
each community. The marine reef was taxonomically more 
diverse at higher levels than the fresh water pond. There 
were 1,9 genera per family in the reef and 3,9 in the 
pond. Two families characidae and cichlidae had been 
shown. Characiform and Cichlids are dominant fresh water 
fish group in South America. The feeding behaviour were 
equivalent for one third of the fish fauna from each group 
of fish. The structural and functional properties of the 
fish of these two communities were reflected due to 
similar mode of feeding habit. 
149, FOOD, CHANNA, FRY. 
SAMPATH(K) and VIVEKANANDAN(E). Food u t i l i z a t i o n and 
surface a c t i v i t y of Channa s t r i a t u s fry in r e l a t i o n to 
q u a l i t y of food. Proceedings of the Indian Academy of 
Sc iences . 96, Ij 1987, Jan; 77-80. 
Deals with an attempt to s e l e c t su i t ab l e food, 
fry of Channa s t r i a t u s were offered with 4 l i ve food 
organism, chopped pieces of the f i sh Lepidocephalichthyes 
thermalis and the pa t t e rn of food u t i l i z a t i o n and surfacing 
a c t i v i t y was s tud ied . Third and fourth i n s t a r larvae of 
i n 0 
Anopheles were collected directly from the field and 
offered as food. Of the 5 test series the one fed on 
Anophelis larva exhibited the highest rate of feeding, 
absorption, metabolisms and conversion. The series fed 
on pieces of L. thermalis showed the lowest rates of 
feeding, absorption and metabolism. Test individuals fed 
on live food organisms surfaced 94-117%. The series fed 
on live food organisms surfaced twice as frequently as 
the series fed on L. thermalis pieces, Channa striatus 
surfaced about 60 times/hr before each meal and the fre-
quency increased to 130 times/h 3-6 h after the meal was 
offered and backed to the pre-feeding level 18-21 h after 
the meal. It might be advantageous to feed C. striatus 
fry on live food organisms as the series fed on Anopheles 
larvae was faster than the rates exhibited by the other 
series. 
150. MARINE FISH, CORNWALLIS ISLAND. 
GREEN(John M), Observation on the food of marine fishes 
from Resolute Bay, Cornwallis Island, North west -
Territories (Canada). Astrarte. 12, 2; 1979/ 63-68, 
Deals with the study on the observation on the 
distribution and abundance of fishes in Resolute Bay 
during Dec, and June. Eleven species of fish were collec-
ted for the study of their stomach contents. Stomach 
i (•) i 
contained food at both times of year. But in June stomach 
contents were larger as compared in December, Benthic 
habits of fishes were also examined which were reflected 
by stomach contents, 
151. PAMPUS. 
PATI(S). Growth changes in relation to food habits of 
silver pomfret, Pampus argenteus (Euphresen). Indian 
Journal of Animal Science. 53, 1; 1983; 53-5 6. 
Deals with the growth variation associated with 
the food habit of silver pomfret, Pampus argenteus. The 
fish showed carnivour behaviour in the later life of its 
post-laryal period. Juvenile stage of P. argenteus 
showed a remarkable morphological changes after leaving 
the larval surface. 
152. WEED FISHES AND CARP, RESERVOIRS. 
NATARAJAN(AV) and others. food spectrum of trash 
fishes in relation to major carps in Konar and Tilaiya 
reservoirs (Bihar). Journal of Inland Fisheries Society 
of India. 7; 1975; 65-75. 
Deals with the food habits of a number of weed 
fishes and carp minnows of Konar and Tilaiya reservoir 
of Bihar. Ambassis nama, A. ranga and Osteobrama cotio 
l\\^ 
fed largely on Zooplankton competing with catla. While 
Amblypharyngodon mola, Esomus danrica, Puntius sophore 
and P. ticto had competition with Labeo calbasu, L. rohita 
and catla, mrigala. These fishes showed their competitive 
food habit with major carp at their early stage of life 
history. The yield of major carps are also given in 
Konar and Tilaiya reservoirs. These undesirable trash 
fishes were examined to check their population which 
effected the major carp yield from these reservoirs, 
153. MULLET, FINGERLINGS, LAKE, KERALA. 
JOSEPH(NI), Feeding habits and rate of growth of mullet 
fingerlings in the Kayamkulam lake, Kerala, Indian Journal 
of the Marine Biological Association of India. 18, 3; 1976, 
Dec; 488-492, 
Deals with the feeding habit of the miriads of 
mullet fingerlings constitute one of the major brackish 
water fisheries in India, especially in Kerala, Research 
carried out on the banks of the Kayamkulam lake for the 
conservation and development of the existing mullet 
fisheries, 1-3.5 cm length groups are mainly plankton 
feeders called Thuli. 150 specimens of Mugil Troscheli 
fingerling were identified. Specimens ranged from 1 cm 
to 7,5 cm in length. The stomach contents of 5 specimens 
in each group were analysed to studying the feeding 
h a b i t s . The f ry of M, t r o s c h e l i i n the Kayamkulam lake 
seem t o be p l a n k t o n f e e d e r s . From 5 cm t o 7.5 cm the 
d i e t was mainly of s p i r o g y r a and o s c i l l a t o r i a which showed 
t h a t t he f u n g e r l i n g s a r e no more t r u e p lankton f e e d e r s bu t 
developed a d e f i n a t e semidemersal h a b i t . The huge s h o a l s 
of t he se f i n g e r l i n g s l o c a l l y c a l l e d T h u l i . 
1 5 4 , SHAD. 
BIAY(J) and EYESON(KN). Feeding activity and food habits 
of the shad, Ethmalosa fimbriata, in the coastal waters 
of cape coast, Ghana, Journal of Fish Biology. 21, 4; 
1982; 403-410. 
Deals with the feeding activity and food habit 
of E, fimbriata, in the sea and in estuary in Cape coast, 
Ghana district. The juvenile fish was more active feeders 
in the estuary than the fish collected from marine. In 
marine population feeding activity was coincided by high 
salinity. The stomach contents of marine samples are 
discussed separately. The stomach of marine samples 
mainly contained molluskan. Protozoa, Crustacea whereas 
that of the estuaries fish's stomach contained chiefly 
Protozoa, Phytoplankton, grains and organic detritus, 
155 , HAPAS, 
TAVE(D) and TAVE(KB), . Technique t o c o n s t r u c t hapas 
from f i b e r g l a s s window s c r e e n , u s ing a h e a t s e a l e r . 
P r o g r e s s i v e F i sh - C u l t u r i s t . 4 6, 2 ; 1984, Apr? 145-14 6. 
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Describes the solution for the construction of 
such a hapas for genetic research to isolate and maintain 
the genetic integrity of a, number of families. Although 
the isolation of many group of fish in individual ponds 
for genetic studies, nutrition etc. is a costly device. 
Hapas were made from small cages made up of netting material 
quickly and at a low cost. 
156. HARVESTING, BIOTECHNICAL, MULTISPECIES. 
CHAVDHURI(K) . ''-. Bioeconomic model of harvest ing a 
mul t ispecies f i s h e r y . Ecological Model. 32, 4; 1986, 
J u l ; 267-279. 
Deals with the harves t ing of two species of 
f i s h e s , A bionamic equil ibrium is represented through 
the open-access f i s h e r y . The nature of the t r i v i a l 
c r i t i c a l point revealed by an ana lys i s of the dynamic 
behaviour of the system i s found to depend on the b i o -
techn ica l p roduc t iv i ty of each s p e c i e s . The so lu t ion 
of mathematical formulation of the optimal harves t pol icy 
i s derived in the equilibrium case . Harvest ing 's problems 
are descr ibed. 
157. HATHERIES, EARTHEN POTS, BREEDING FOR. 
DAS(SR) and o t h e r s . Indigenous earthen pots hatifihery 
for breeding, hatching ^nd rea r ing of cu l t ivab le f i s h e s . 
Journal of the Inaidn F i she r i e s Society of Ind ia . 11, 1; 
1982, Jun; 3G-48. 
I R 0 
Deals wi th an a t t e m p t , was made t o deve lop an 
e f f i c i e n t t echno logy fo r b r e e d i n g of c a r p s , h a t c h i n g of 
c a r p eggs and s m a l l - s c a l e r e a r i n g of ca rp j u v e n i l e s V7ith 
t h e h e l p of cheap , e a s i l y a v a i l a b l e indigenous e a r t h e n 
ware m a t e r i a l s most s u i t a b l e f o r r u r a l s e t - u p , a t C . I . F . R . I . 
s u b - C e n t r e , Kr i shnagar i n 1981. The r e s u l t in b r e e d i n g , 
h a t c h i n g and r e a r i n g achieved in t h e s e exper iments a re 
d e s c r i b e d h e r e . For t h i s e x p e r i m e n t s , j u v e n i l e s ind igenous 
e a r t h e n j a r of 250 l i t r e s and e a r t h e n p o t of 100 l i t r e s 
c a p a c i t y were u s e d . 23.8% s u r v i v a l of spawn was ob t a ined 
due t o hazards i n the water supp ly t o the h a t c h e r y o the rwise 
71,7% s u r v i v a l was achieved d u r i n g h a t c h e r y e x p e r i m e n t . 
D e t a i l s of b r e e d i n g of Ind ian and Exo t i c ca rps and l i v e 
f i s h e s and the d e t a i l s of n e a r i n g of spawn and f r y of carps 
a r e d i s c u s s e d , A s i n g l e u n i t of e a r t h e n ware h a t c h e r y c o s t 
on ly R s . 5 0 / - , Thus i s e a s i l y p o r t a b l e and can be opera ted 
i n any r u r a l c o n d i t i o n . A minimum t e c h n i c a l knowledge i s 
r e q u i r e d f o r i t s o p e r a t i o n , 
158 , EGGS, CATFISH, 
AGARWAL(Anil). Cat f i s h egg p i c k l e . F i s h e r y Teghnology, 
23 , 2 ; 1986, J u l ; 218, 
Cat f i s h c o n s t i t u t e one of the i m p o r t a n t f i s h e r i e s 
i n I n d i a , About 8 d i f f e r e n t s p e c i e s of c a t f i s h a r e landed 
a long the c o a s t - l i n e . The method fo r the p r e p a r a t i o n of 
c a t f i s h egg p i c k l e a re d e s c r i b e d in b r i e f a long the 
IHB 
ingredients required for this preparation. Cat fish 
ovaries were collected from local fish market. Eggs 
after cleaning and cooling were added to different 
quantity of Mustard seeds, green chillies (50 g), Garlic 
(50 g) , Giner (50 g) , Chilly powder (35 g) , Turmeric 
powder (3 g), Salt (75 g), Vinegar (225 ml) and Ground 
nut oil (250 g). Finally the pickle was filled in clean 
dry bottles. The matured pickle after storage had a good 
taste of aroma and could be kept for a period of 8 months 
in a fair and acceptable condition, 
159, LARVAE, MILK FISH. 
DURAY(M) and BAGARINAO(T). Weaning of hatchery bred 
milk fish larvae from live food to artificial diets. 
Aquaculture, 41, 4; 1984, Oct; 325-332, 
Deals with weaning of milk fish (chanos chanos) 
larvae from live food to artificial diets. The milk fish 
larvae fed in six artificial diets including artificial 
plankton AS and BP, commercially feed TP etc. 38% survival 
rate observed in moist egg diet and 63% on BP. The length 
of the larvae was 7.7 mm in 43 days when fed on moist egg 
and was 13.4 mm when fed on Artemia nauplii. Larvae 
using artificial diet in hatchery showed feasibility of 
weaning and 77,8 mg was the mean wet weight as observed 
in larvae fed Artenia. 
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160. MANAGEMENT, PRAWN. 
GANAPATHY(R). Prawn hatchery management Part Is Brood 
stock development and maintenance. Sea Food Export Journal. 
14, 9; 1982; 23-29. 
Deals with the methodology of Prawn brood stock 
development, hatchery production of seed and larval nutri-
tion. The methodology was developed by SEAFDEC for the 
same "Brood stock Development and Maintenance" was developed 
first in the above series as it was reported, 
1 6 1 . REARING, SAU40N, NEWZEAIAND. 
GRAYNOTH(E) and HAWRE(LJ). H a t c h e r y r e a r i n g of s o c k e y e 
sa lmon i n New Z e a l a n d . O c c a s . P u b l . F i s h . R e s . M i n i s t . F i s h . 
N o . 4 7 ; 1 9 8 5 ; 3 6 - 4 5 . 
D e a l s w i t h t h e p a p e r e n t i t l e d on h a t c h e r y 
r e a r i n g t e c h n i q u e s u s e d i n New Z e a l a n d d u r i n g 1 9 7 6 - 8 4 . 
Growth r a t e s , d i e t c o n v e r s i o n r a t e s , c o n d i t i o n f a c t o r s , 
a p p e a r a n c e of t h e s o c k e y e sa lmon and b e h a v i o u r a r e 
d i s c u s s e d , 
1 6 2 . SPAWN. 
ZYLVA(Ray de) . Spawn p r o d u c t i o n h e l p s t o b o o s t B a n g l a d e s h 
p r o j e c t . F i s h F a r m i n g I n t e r n a t i o n a l . 1 4 , 6 ; 1 9 8 7 , J u n ; 1 4 . 
Dea l s w i t h t h e spawn p r o d u c t i o n i n B a n g l a d e s h , 
t r = i i n i n g f a c i l i t i e s a t F i s h e r i e s T r a i n i n g I n s t i t u t e , 
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s t o c k i n g of p o n d s , i n d u c e d b r e e d i n g and t h e p r o s p e c t s 
and p o t e n t i a l s of h a t c h e r i e s . Ponds were s t o c k e d w i t h 
I n d i a n major c a r p s , c a t l a ( G a t l a c a t l a ) , m r i g a l a , 
( C i r r h i n a m r i g a l a ) , r o i (Labeo r o l u t a ) and k a l b a s u (L . 
c a l b a s u ) , and t h e i n t r o d u c e d C h i n e s e c a r p s , s i l v e r c a r p s 
( H y p o p h t h a l m i c h t h y s m e r i t r i x ) and g r a s s c a r p s ( c t e n o p h a r -
yngodon i d e l l a ) . The t r a i n e d f i s h f a r m e r s a r e h a r v e s t i n g 
2 , 5 t o n s A i s u s i n g a s t o c k i n g r a t e of 7 5 0 0 / h a . A kg of 
spawn, a l l o w i n g f o r 70 p e r c e n t m o r t a l i t y , y i e l d s 
1 2 0 , 0 0 0 f r y , a t 7500 p e r ha w i l l g i v e 2 . 5 t o n s of f i s h . 
The 1984 g r o u p pur f ihased 69 kg of spawn and 7 2 5 , 0 0 0 f r y 
s e l l i n g t h e i r s t o c k t o 2205 o t h e r f a r m e r s and on t h i s 
b a s i s t h e p r o d u c t i o n would h a v e b e e n 3000 t o n s of f i s h . 
I n 1 9 8 5 , 33 t r a i n e e s were t r a i n e d . P o t e n t i a l p r o d u c t i o n 
r o s e t o 4 6 ,000 t o n from f r y s t o c k e d i n 1 8 , 6 5 0 h a of ponds 
P r e s e n t p r o d u c t i o n i s e s t i m a t e d a t 7 5 0 , 0 0 0 t o n s , 
1 6 3 . SPAWNING. 
JAMES(PSBR) and BADRUDDIN(M). S t u d i e s of t h e m a t u r a t i o n 
and spawning of t h e f i s h e s of t h e f a m i l y L e i o g n a t h i d a e 
from t h e s e a s a r o u n d I n d i a , I n d i a n J o u r n a l of F i s h e r i e s . 
3 3 , 1 ; 1986 , Mar; 1 - 2 6 . 
D e a l s w i t h t h e some a s p e c t s of m a t u r i t y , spawning 
and f e c u n d i t y of t h e some s p e c i e s of L e i o g n a t h i d a e from 
t h e s e a s a round I n d i ? i . (The P a l k Bay and Gulf of M a n n a r i , 
UUi 
Collected data on these aspects for the available species 
and the results of the analyses are given. The present 
study deals with the maturation, fecundity and spawning 
habits of 14 species of leiognathids. Fecundity length 
relationship increased at a higher rate for G, minuta, 
S. insidiator and L, bindas. It increased at a lower rate 
in L. berbis/ L, brevirostris, L. daura and S, ruconius. 
Fecundity decreased with length for L. leuciscus and 
L, splendens. In case of G, minuta, S. insidiator and 
L. bindus show a higher rate of fecundity increase on 
length, all the other 13 species do not show significant 
variations. In general in leiognathids, fecundity on 
length is a cubic relation and in individual species the 
relation varies depending upon sample size and stage of 
maturity. 
164. HYBRIDS SAROTHERODON, 
GALLEGOS(S). Evaluation of male hybrids of Sarotherodon 
spp. in polyculture with channel cat fish (Ictalurus 
punctatus; Rafinesque) in earthen ponds in Puerto Rico, 
Proceeding of the Association of Is land Marine Laboratories 
of the Carbibbean. 14; 1979; 3 7, 
Deals with an experiment was performed to find 
out the male hybrids of sarotherodon spp. in polyculture 
with ictalurus punctatus in earthen ponds. The hybrid 
males of this species was stocked along with this cat 
• ' i i 
fish in polyculture. The hybrids showed better growth 
and feeding conversion than the previous experiment 
conducted for polyculture. The density of saratherodon 
hybrid enhanced the growth of the channel cat fish 
including the partial harvesting and water quality. 
1 6 5 . HYDROGRAPHY, UNITED KINGDOM, WEST COAST SEA. 
LANDLESS(PJ) and EDWARDS(A). E c o n o m i c a l ways of a s s e s s i n g 
h y d r o g r a p h y f o r f i s h f a r m s . A q u a c u l t u r e . 8 , 1 ; 1 9 7 6 ; 29-43 
Dea l s w i t h t h e h y d r o g r a p h y f o r f i s h f a r m s a t 
S c o t t i s h w e s t c o a s t s e a l o c h s . U n i t e d Kingdom; oxygen 
l e v e l , c u r r e n t s p e e d s and t h e s a l i n i t y of w a t e r a r e t h e 
i m p o r t a n t f a c t o r s f o r s e l e c t i n g a m a r i n e s i t e f o r 
P i s c i c u l t u r e . Sample of w a t e r w h e r e c o l l e c t e d from t h i s 
c o a s t s e a l o c h s t o examine t h e s a l i n i t y and O2 l e v e l 
and t h e s e f a c t o r s a r e d i s c u s s e d . E c o n o m i c a l me thods a r e 
a l s o d e s c r i b e d t o t r a c e o u t t h e e x p e n d i t u r e on e q u i p m e n t 
t o be used f o r c a t c h i n g and e x p e r i m e n t a l p u r p o s e s . 
1 6 6 . IMMUNISATION, ANALYSIS, CYPRINUS. 
RUGLYS(MP). Secondary immune response of young carp 
Caprinus carpio L., following injection of Cortisol. 
Journal of Biology. 26, 4; 1985, Apr; 429-434. 
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Deals with the irmiune of young Cyprinus carpio 
immunized at 9 weeks after hatching with human gamma 
globulin. The antibody response observed as a result of 
cortisal injection given with the antigen 3 days prior or 
3 days after antigens. The implication of immune response 
dealt with C. carpio is fully discussed here. 
167. . TROUT, RAINBOW. 
STABLES(JN) and CHAPPELL(LH). Putative immune response of 
rainbow trout, Salmo gairdneri, to Diplostomum spathaceum 
infections. Journal of Fish Biology. 29, 1; 1986, Jul; 
115-122. 
Deals with the experiments were designed to extend 
the limited information available on the immune response 
of rainbow trout to D. spathaceum cercariae. Information 
on the immune response of fish to infection with Diplos-
tomxxm spathaceum is extremely limited. The main aim of 
the study to determine whether humoral antibody is produced 
by rainbow trout in response to D. cercariae and to 
evaluate protection against re-infection in laboratory 
studies. In winter group experiment, all fish died within 
6 weeks of initial exposure to this cercariae. Several 
serum samples were taken and result showed the absence 
of circulatory antibody to D, cercariae. 
\ 1 ^ 
168. INBREEDING, EFFECTS, POPULATIONS, TROUT, RAINBa-J. 
KINCAID(Harold L) . Effect of unbreeding on rainbow t rou t 
populat ion. Trans. American F i she r i e s Socie ty . 105, 2; 
1976; 2 73-280. 
Deals with the est imation of inbreeding depression 
between inbreed and outbreed famil ies in population of 
rainbow-trout (Salmo gai rdner i ) was ca lcula ted for 3 
prod"uction t r a i t upto 150 days. The inbreeding depression 
from male and female half - sub famil ies were ca lcu la ted 
to 1.7 and 4,4% egg h a t c h a b i l i t y , 12.0 and 9.8% for weight 
and 22.2 and 16.1% for fry surv iva l a t 150 days, respec-
t i v e l y . The t o t a l weight of f i s h , showed 24,4% reduct ion 
in female famil ies and 31.4% in male population a t 150 
days . The increas ing depression was s i g n i f i c a n t in a l l 
dges but was non-s ign i f i can t for fry s u r v i v a l . The weight 
di f ference between autbred and inbred populations were 
reduced due to the higher mor ta l i ty r a t e s in the inbred 
population during the rear ing per iod , 
1 6 9 , INDUSTRIES, NIGERIA. 
CYATOYE(ETO), Developing a viable fish farming industry 
in Nigeria, Proceedings of Annual Conference of Fish 
Society Nigeria. 2; 1983; 99-111. 
Deals with the objective of analyzing the 
Green Revolution. Strategy for fish production in Nigeria 
providing a boost to fish farming industry. Planning 
and programmes for such activities were recognised but did 
not expand significantly. 
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1 7 0 . INDUSTRIES, AQUACULTURE, SHELLFISH. 
EDWARDS(Eric), On the shellfish scene. Fish Farming 
International. 14, 6; 1987, Jun; 7. 
Describes the aquaculture industry entitled on the 
shellfish scene and the estimated value of farmed production 
in 1986, Contribution of aquaculture industry is discussed. 
Farmed production estimated in 1986 was: Salmon (42.0 t 
million). Trout (18,0 t million). Eels (0.2 t million). 
Carp (0,1 t million), Marine finfish (0.4 t million), 
Shellfish(2,o t million) and the total production of these 
was 62.7 t million, Atlantic salmon was on top in this list 
and the production last year was more than 10,000 tons. 
The pacific system is more robust and faster growing than 
over native oyster and a detail account of it is given 
here. The present value of the UK aquaculture industry is 
£ 60 million and it will be doubled by the early 1990s. 
The selling of Pacific oyster seed to UK growers is also 
discussed, 
1 7 1 . INFESTATIONS, SALMON. 
JOHNSEN(BO) and JENSEN(AJ). I n f e s t a t i o n s of A t l a n t i c 
s a l m o n , Salmo s a l a r , by G y r o d a c t y l u s s a l a r i s i n Norweg ian 
r i v e r s . J o u r n a l of F i s h B i o l o g y . 29 , 2 ; 1986 , Aug? 2 3 3 - 2 4 1 . 
D e a l s w i t h t h e most i m p o r t a n t Norwegian r e s u l t s of 
t h e i n v e s t i g a t i o n s of 212 sa lmon r i v e r s f o r t h e f i n d i n g 
of G y r o d a c t y l u s s a l a r i s i n t h e s e r i v e r s d u r i n g t h e p e r i o d 
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1980-85, to comment on the development of the salmon parr 
populations and the total catch of ascending salmon in 
rivers infected by G, salaris. These rivers are spread 
along the coast of Norway. G, salaris was found in 26 of 
the 212 salmon rivers examined, G. salaris was recorded 
from six of the salmon hatcheries. The total catch of 
salmon in infested rivers showed a sharp decline. Results 
of investigation indicated that infestation by G. salaris 
caused a great reduction of population of salmon parr. 
In Norwegian rivers the total loss due to G, salaris in 
1984 was estimated at 260-520 t. A primary goal of 
Norwegian fishery authorities was the prevention of further 
spread of G, salaris in infested rivers and hatcheries. 
An infested hatchery had also been successfully disinfected 
by drying. 
172. INSECTICIDES, EFFECTS, GROWTH, CATFISH, 
SUR(RK) and others. Effects of some insecticides on the 
development of the catfish Heteropneustes fossilis (Bloch). 
Indian Biologist. 11, lr:2; 1979, Nov; 53-56. 
Deals with the study, was undertaken to ascertain 
the tolerance limit of H, fossilis eqnbryos to seven 
insecticides commonly used in plant protection in paddy 
fields. Edrin concentration upto 50 ppm had no significant 
(P>0,05) effect on the percentage of hatch, Sevidol had 
no significant effect on the percentage of hatch upto 
17.1 
2 0 ppm. Hatching continued till 100 ppm concentration of 
furadan. Percentage of hatch changed significantly at aas 
low a concentration as 0.5 ppm Sumithion. Significant 
alteration in the duration of 50% hatching was recorded. 
Only with 50 ppm endrin. In all the insecticides the 
embryos unhatched till 33 hours died in the same state 
within 48 hrs even if they were transferred to control 
water. The study revealed that the developmental stage of 
H. fOSSills, the dimecron was less toxic than the other 
insecticides tested, 
1 7 3 . KALAVA F I S H E R I E S . 
MADAN MOHAN, Kalava fisheries of Pulluvila village, 
Indian Journal of Fisheries. 3 0, 1; 1983, Jun; 135-142. 
Kalava fishing is the main source of income to 
the fisherman of Pulluvila village during Jan, to mid-
April, It is a well organised and traditional fishery. 
The fishery during 1980 and 1981 seasons are given here. 
Fishery, fishing grounds, fishing operation and composition 
of 25 species of perches belonged to four families occurred 
in the Kalava fishery are discussed. 
1 7 4 , LIFE CYCLE, HYBRIDS, RQHU-CATIA, 
KONDA REDDY(?) and VARGHESE(TJ). L i f e h i s t o r y of a m a j o r 
c a r p h y b r i d R o h u - c a t l a . I n d i a n J o u r n a l of F i s h e r i e s . 3 o , 
1 ; J u n ; 8 7 - 9 5 . 
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Dea l s w i t h t h e s t u d y of t h e embryon ic and l a r v a l 
d e v e l o p m e n t of one of t h e h y b r i d s , r o h u - c a t l a , i n 
c o m p a r i s o n w i t h t h e p a r e n t a l s p e c i e s , c a t l a and r o h u . 
The h y b r i d , r o h u - c a t l a was p r o d u c e d by c r o s s i n g ma le r o h u 
( L , r o h i t a ) and f e m a l e c a t l a ( C a t l a c a t l a ) . The b r o o d 
f i s h e s were i n d u c e d t o spawn by i n j e c t i n g p i t u i t a r y 
g l a n d s of t h e m a r i n e c a t f i s h T a c h y s u r u s s p e c i e s . P u r e 
b r e e d s of c a t l a and r o h u were a l s o p r o d u c e d from t h e same 
b r o o d f i s h e s . R e s u l t i n d i c a t e d t h e normal d e v e l o p m e n t of 
t h e h y b r i d r o h u - c a t l a and t h e same e x h i b i t e d i n t e r m e d i a t e 
b e t w e e n t h e p a r e n t s w i t h r e g a r d s t o most of t h e m o r p h o l o g i c a l 
c h a r a c t e r s l a r v a l d e v e l o p m e n t of r o h u - c a t l a and t h e i r 
e m b r y o n i c d e v e l o p m e n t a r e i l l i j E s t r a t i v e l y d e s c r i b e d . F e e d i n g 
b e h a v i o u r was a l s o d e t e r m i n e d , 
1 7 5 , LIMNOLOGY, TANK, TROUT, RAINBOW. 
AYYAPPAN(S) and GUPTA(Chandra shekha ra ) . L imnology of 
Ramasamudra t a n k . J o u r n a l of I n l a n d F i s h e r i e s S o c i e t y of 
I h d i a . 12 , 2 ; 1 9 8 0 ; 1 - 1 2 . 
Dea l s w i t h p r o d u c t i o n of Z o o p l a n k t o n and P h y t o p l a n k -
t o n i n Ramasamudra t a n k . The p o p u l a t i o n of Z o o p l a n k t o n 
f o l l o w e d t h e p o p u l a t i o n of P h y t o p l a n k t o n and t h e i r d i r e c t 
r e l a t i o n s h i p w e r e o b s e r v e d which s u g g e s t e d t h a t t h e P r i m a r y 
p r o d u c t i o n of P l a n k t o n was h i g h e r t h a n t h e second^^ry 
p r o d u c t i o n . 
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1 7 6 . L I P I D S , FATTY ACIDS, ANALYSIS, COMPARATIVE, 
PLECOGLOSSUS. 
OTA(Toru) and TAKAGI( Toru) , Comparative study on the lipid 
class composition and fatty acid composition of swept 
smelt, Plecoglossus altivelis, from marine and feesh-water 
habitat. Bull. Fac. Fish. 28, 1; 1977; 47-56. 
D^als with the comparative study of the lipid class 
composition and the fatty acid composition of sweet smelt, 
Plecoglossus altivelis obtained from marine and fresh water 
habitat. The comparative study of the fatty acids of 
neutral lipids in female fish's organs showed a little 
higher contents during the spawning seabon. The. lipid 
contents in sweet smelt obtained from the sea and the 
lake were 1? and 2.4% respectively. Fatty and analysis 
revealed the difference in the feeding behaviour in 
relation to sexual maturation between male and female 
sweet smelt during spawning season. 
1 7 7 . MALNUTRITION. 
JAMES(DG). ! p r o s p e c t s f o r f i s h f o r t h e m a l n o u r i s h e d . 
Food and N u t r i t i o n . 1 2 , 2 ; 1 9 8 6 ; 2 0 - 2 9 . 
D e a l s w i t h t h e o v e r - a l l s i t u a t i o n of f u t u r e f i s h 
s u p p l i e s f o r t h e p o o r and m a l n o u r i s h e d , which was 
d i f f i c u l t and was n o t p o s s i b l e . R e s u l t s of t h e f i f t h 
J 7 8 
a c t i o n programme of t h e FAO would f i s h e r i e s c o n f e r e n c e f o r 
s i g n i f i c a n t n u t r i t i o n a l improvement f o r a p o r t i o n of t h e 
m a l n o u r i s h e d i n d e v e l o p i n g c o u n t r i e s we p r e s e n t e d . F i s h 
a s p e r c e n t a g e of t o t a l a n i m a l p r o t e i n i n d e v e l o p i n g 
c o u n t r i e s and d e v e l o p e d c o u n t r i e s and t h e e x p l o i t a b l e 
p o t e n t i a l of e d i b l e m a r i n e p r o d u c t s a r e g i v e n and t a b u l a t e d , 
The t o t a l would e x p l o i t a b l e p o t e n t i a l of e d i b l e m a r i n e 
p r o d u c t s r a n g e d from 91 t o 105 m i l l i o n s t o n s . In I n d i a n 
i t was r a n g e d from 7 t o 8 m i l l i o n s of t o n s . The s e a r c h 
f o r more f i s h , p o s t - l a r v a l l o s s e s ' s d a t a and s m a l l 
p e l a g i c s p e c i e s a r e d i s c u s s e d . 3 3 . 4 m i l l i o n t o n s of s m a l l 
p e l a g i c f i s h e s i s u s e d f o r human c o n s u m p t i o n and t h e i r 
u n c a u g h t p o t e n t i a l was 5 t o 15 m i l l i o n t o n s . Some p r o b l e m s 
a s s o c i a t e d w i t h p e l a g i c f i s h e r i e s and t r a g e t s p e c i e s v s . 
by c a t c h a r e a l s o p r e s e n t e d , 
1 7 8 . MANAGEMENT, SAIMONID, COLUMBIA. 
MARSH(John H) and JOHNSON (James H) , ." , ft-ole of S t e v e n s 
t r e a t y t r i b e s i n t h e management of Anadromous f i s h r u n s 
A 
in the Columbia, F isher ies ;^bul le t in of American F i she r i e s 
Soc ie ty . 10, 4; 1985, Jul-Aug; 2 -5 . 
Deals with the individual and co l l e c t i ve e f f o r t s , 
and the ro le of the CRITFC Tribes in managing Columbia 
Basin anadromous salmonid s tocks . I t was noted t h a t other 
Columbia Basin t r i b e s t ha t were not p a r t i e s to the Stevens 
t r e a t u s , possessed f i sh ing r i g h t s and a lso had i n s t i t u t e d 
i?:] 
programs d e a l t with both anadromous and r e s iden t f i s h . 
These t r i b e s composed the Columbia River I n t e r - T r i b a l 
Fish Commission (CRITFC), Profess ional f i s h e r i e s s t a f f s 
were maintained by the CRITFC and otherss four t r i b e s and 
they were enga<5ed in na tu ra l and a r t i f i c i a l production 
management, h a b i t management and harves t management. 
I t was s ta ted t h a t the Columbia River t r i b a l f i s h e r i e s 
programs would continue to grow and improve in the 
future to meet fu l ly the needs of the resoxirces and f u l f i l 
the tribefl ro le as f i s h e r i e s resource managers. 
1 7 8 . MARKETING, EXPORT, SHARK FINS. 
SANTHANAKRISHNAN(G). E x p o r t p r o s p e c t s of s e m i - p r o c e s s e d 
s h a r k f i n s . S e a Food E x p o r t l o u r n a l . 1 5 , 6 ; 1 9 8 3 ; 5 - 9 . 
D e a l s w i t h a b r i e f a c c o u n t of t h e c u r r e n t s t a t u s 
and m a r k e t p o t e n t i a l of s h a r k f i n s i n I n d i a . P r o s p e c t s 
and p o t e n t i a l s of s h a r k f i n s a r e d i s c u s s e d . 
1 7 9 . FROZEN FOODS. 
LOWE(D), Importance of marketing. Frozen Foods, 35, 4; 
1982, Apr; 24. 
Deals with the role of marketing in the processing 
and distribution of seafoods. New patterns of marketing 
are given stressed. 
180. MARINE FISH, INDIA. 
MARINE FISH marketing in India, Cent, for Manage, in 
Agric. 4; 1984; 658. 
\U 
Deals with the past and future trends and p ro jec -
t ions of marine f i sh marketing in Ind ia . Requirements, 
supply i n f r a s t r u c t u r e , ex i s t i ng f a c i l i t i e s , fishermen 
operat ions iincluding the use of mechanized and non-mechanized 
f i sh ing boats are evaluated and d iscussed . 
182. MARKETING, MARINE, FISH, INDIA. 
MARINE FISH marketing in India : Consumer behaviour and 
projected demand. Cent, for Manage. In Agri. 3; 1983; 423. 
Deals with the study carried out to investigate the 
present pattern of marine fish in India. Consumption 
pattern, purchase behaviour, consumpton estimated and 
demand projection and the consumer behaviour are discussed, 
1 8 3 . PRODUCTS. 
SANTHANA KISHNAM(G). P r o s p e c t s f o r d i v e r s i f i c a t i o n of 
I n d i a n m a r i n e p r o d u c t s . Sea Food E x p o r t J o u r n a l . 1 4 , 2 ; 
1 9 8 2 , F e b ; 9 - 1 3 . 
Describes the current trend and status of marine 
product export from India. The export market value of 
shrimp contributed to 84/o was considered to be important 
commercially important fisheries are also listed and their 
potential are discussed, 
1 8 4 . MARINE, INDIA. 
ANON. J^eview of I n d i a m a r i n e p r o d u c t s e x p o r t s f o r t h e 
f i r s t h a l f of 1 9 8 3 - 8 4 . Sea Food E x p o r t J o u r n a l . 1 5 , 1 2 ; 
1 9 8 3 , 2 1 - 2 9 . 
i s i 
D e a l s w i t h t h e e x p o r t f i g u r e s of m a r i n e p r o d u c t s 
f rom I n d i a f o r t h e f i r s t h a l f d f 1 9 8 3 - 8 4 , F r o z e n s h r i m p , 
f r o z e n f i s h , f r o z e n l o b s t e r f i s h t a i l s , d r i e d f i s h and 
f r o z e n s q i u d w e r e t a k e n i n t o c o n s i d e r a t i o n f o r a r e n e w . 
F r o z e n s h r i m p d o m i n a t e d i n t h e e x p o r t f i g u r e s t h a n t h e 
o t h e r s s a i d f i s h . The second h a l f of 1983-84 i s a l s o 
d e s c r i b e d b r i e f l y f o r t h e e x p o r t f i g u r e s , 
1 8 5 . SEPIA. 
RAYUDUCGV) and CHANDRA MOHAN(P). Cepha lopod f i s h e r y and 
i t s m a r k e t i n g i n I n d i a . Sea Food E x p o r t J o u r n a l . 1 5 , 7 ; 
1 9 8 3 ; 2 1 - 2 2 . 
D e a l s w i t h t h e f i s h e r y and m a r k e t i n g of S e p i a 
a c u l e a t a and S , p h a r a o n i s . These s p e c i e s a r e i m p o r t a n t 
f o r m i n g t h e major f i s h e r y . F o r f i s h e r y o p e r a t i o n g e a r s 
and t r a w l n e t s were t h e used which w e r e p roved mos t 
e f f i c i e n t . M a r k e t i n g of t h e s e s p e c i e s i n t h e i n t e r n a t i o n a l 
m a r k e t r a n g e d from R s , 16 -20 p e r k g . 
18 6 . SHRIMP, INTERNATIONAL,SITUATION. 
ROTHLISBERG(PC) and o t h e r s . I n t e r n a t i o n a l s h r i m p m a r k e t i n g 
s i t u a t i o n , Second A u s t r a l i a n Na tmona l Prawn S e m i n a r , 1 9 8 5 ; 
2 9 7 - 3 0 4 . 
D e a l s w i t h t h e p a p e r t o d e s c r i b e t h e r e c e n t 
i n t e r n a t i o n a l s h r i m p m a r k e t i n g s i t u a t i o n . Anrmal s u p p l y 
1S^ 
supply of shrimp was contributed to 1.75 x 10 tonnes of 
which 85% was from tropical species. Aquaculture contri-
buted near about 5% of the total supply. It was estimated 
that the aquaculture production might reach 400,000 t by 
1990. Japan contributes 34% of total shrimp would supply 
and is the major importers of shrimp in the world followed 
by U.S. and Ti^ urope (28%), The US dominated in import 
market for tropical shrimp. 
18 7. MATURITY, CONTROL, SALMON. 
HOW TO control maturity in Salmon: Scottish laboratory 
reports on research. Fish Farming International. 14, 5; 
1987, May; 20-21. 
Deals with the aims of research of scientists at 
the Marine Laboratory in Aberdeen to identify those 
methods of maturity control in Atlantic salmon, that might 
be applied in commercial practice, to investigate their 
advantages and disadvantages and to report the findings 
to the industry for its evaluation. Marine laboratory 
realised that harmone treatment was restricted to the male 
parents only. Laboratory pointed out that all-female stocked, 
would suffer large proportions of matures in high grilse 
years and were therefore only a partial solution to the 
over-maturity phenomenon. If fish are made both all-female 
and triploid, sterile stocks, will be produced. Triploids 
may be produced by three methods named as: Heat shock. 
]S3 
Pressure shock and chemical shocks. All these three methods 
are described. Marine Laboratory is hoped soon to be in 
a position to more fully evaluate triploid to female 
stocks and to make recommendations on thin production. 
188. METABOLISM, PUNTIUS. 
MOHAMED(M Pear). Metabolism of Puntius sarana (Hamilton) 
(PiscestCyprinidae) in relation to random activity. 
Proceedings of Indian National Science Academy. 48, 3; 
1982; 317-321. 
Deals with the metabolism of Puntius sarana in 
relation to random activity. The excretion of NH^-N, ©2 
consumption, CO2 production increased with the increase in 
random activity under sufficient O2 at 30°C and 35°C in 
P. sarana. 
1 8 9 . METHODS, CULTURE, PHYTOPIANKTON, TANKS. 
GEETA BHARATHAN. Simple technique for estimating cell 
densities in outdoor mass cultures of phytoplankton, 
Indian Journal of Fisheries. 33, 2; 198 6, Jun; 22 5-228. 
Deals with the study and method for application 
in Phytoplankton cultures in tanks. The study was conducted 
in mixed mass cultures dominated by Chaetoceros spp., 
developed and maintained at the Field laboratory of CMFR 
at KoTJalam, near Madras, for feeding Prawn ani mussel 
JS4 
larvae in the hatchery. Method involved a Secchidisc 
principle for rapid estimation of cell concentration in 
Phytoplankton culture tanks. The advantages of the method 
are (i) it gives ease and quickness in estimation; (2) 
it is more objective than eye-estimation; and (3) species 
composition during hot, sunny months being practically 
same around Madras. The disadvantages of this method is 
that it is not very acc\irate. All observations in this 
study were made on bright sunny days. 
190. TRADITIONAL, LAKSHADWEEP. 
KOYA{PP) and others. Traditional Fishing methods of Laksh-
adweep. Journal of the Indian Fisheries Association. 14 --
15; 1984-85; 17-25. 
Deals with the traditional fishing methods of 
Lakshadweep in India. Different type of fishing nets, 
boats, gear such as gell nets, live bait net, pablo boat 
with the live bait tank are used for fishing in Lakshadweep 
and the details of fishing tools and the method of 
fishing are discussed, hence with suitable illustrations, 
'-."conomy of Lakshadweep in relation to fisheries is also 
discussed and it mainly depends on fishery Euna forms 
the main established fishery of this island. These 
traditional fishing methods are unique in this island and 
are conducted during neap tides only. Tuna formed 70% 
IN.1 
of t h e t o t a l l a n d i n g s i n 1 9 8 3 . The d o m i n a n t s p e c i e s found 
i n Lakshadweep a r e H a l o t h u r i a and T h e l o n a t a a n a n a s (Large 
s i z e ) which a r e c o n s i d e r e d b e s t f o r b e c h e - d e - m e r p r o d u c t i o n . 
Each f i s h e r m a n e a r n s R s . 9 0 0 - 1 0 0 0 p e r month d u r i n g t h e 
p e a k f i s h i n g s e a s o n f o r t u n a . 
1 9 1 . MIGRATION, SALMON, CHINOOK. 
KEPSHIRE(Bernard M) and McNEIL(Wil l iam J ) . Growth of 
p r e m i g r a t o r y Ch inook sa lmon i n s e a w a t e r . F i s h e r y B u l l e t i n . 
7 0 , 1 ; 1972 , J a n ; 1 1 9 - 1 2 3 , 
Deals with the comparative study of the growth of 
Juvenile Chinook salmon raised in water ranging in 
salinity from 0 to 33%, Two groups of Chinook salmon 
used in these Experimental study, Chinook salmon used in 
these experiments were exposed to salt water much earlier 
in life. Group I fish were acclimated to high salinity 
(24%) and Group II fish were acclimated to high salinity 
(25%) to evaluate the rate of growth. The average rate 
of growth in water of high salinity (25% and above) 
varied between 2.15* and 2,3% increment in body weight 
per day. These fish doubled their weight in 3 0 to 33 days. 
Experiments revealed that water of high salinity caused a 
reduced rate of growth. But juvenile Chinook salmon can 
be acclimated to full strength of sea water in an early 
age. Reduction in grov;th occured because salmon expanded 
more energy to maintain an osmotic homeostasis in water 
of high salinity than in water of low salinity. 
SB 
1 9 2 . MORTILITY AND MORBIDITY, MUGIL, LAKE PUHCAT. 
RANGASWAMY(CP). E s t i m a t i o n of t o t a l m o r t a l i t y r a t e s of 
M u g i l c e p h a l u s L i n n a e u s i n P u l i c a t L a k e . I n d i a n J o u r n a l 
of F i s h e r i e s . 2 1 , 2 ; 19 74 ; 5 8 8 - 5 9 0 . 
D e a l s w i t h t h e s t u d y t o c a l c u l a t e t h e a n n u a l 
m o r t a l i t y r a t e , s u r v i v a l r a t e and t h e i n s t a n t a n e o u s m o r t a -
l i t y r a t e d u t i n g 1966 and 1967 i n t h e P u l i c a t l a k e of 
I n d i a , The v a l u e s f o r t h e s e m o r t a l i t y r a t e were e s t i m a t e d 
t o 0 . 3 6 0 6 f o r t h e a n n u a l m o r t a l i t y , 0 .6394 f o r t h e s u r v i v a l 
r a t e and 0 .4917 f o r t h e i n s t a n t a n e o u s m o r t a l i t y . 
1 9 3 . IN TROUT, RAINBOW. 
ROCH(M) and MALY(EJ), R e l a t i o n s l j i i p of cadmium i n d u c e d 
h y p o c a l c e m i a w i t h m o r t a l i t y i n Rainbow t r o u t (Sa lmo 
g a i r d n e r i ) and t h e i n f l u e n c e of t e m p e r a t u r e of t o x i c i t y . 
J o u r n a l of t h e F i s h e r i e s R e s e a r c h Board of C a n a d a . 3 6, 1 1 ; 
1 9 7 9 , Nov; 1 2 9 7 - 1 3 0 3 . 
D e a l s w i t h t h e h y p o c a l c e m i a i n r a i n b o w t r o u t 
e x p o s e d t o cadmium i s a major f a c t o r a f f e c t i n g m o r t a l i t y 
and t h a t cadmium t o x i c i t y i s a f f e c t e d t o a c o n s i d e r a b l e 
e x t e n t by t e m p e r a t u r e . For t h e f i r s t e x p e r i m e n t , l o r a inbow 
t r o u t w e r e a s s i g n e d t o each s e v e n t e s t t a n k s b e f o r e 
e x p o s u r e t o cadmium c o n c e n t r a t i o n . For t h e s e c o n d e x p e r i m e n t 
40 f i s h were a c c l i m a t e d t o 6, 1 2 , and 18°C. E x p e r i m e n t 
f i r s t shows t h a t r a i nbow t r o u t when exposed t o cadrnivim 
i S / 
at 6°C survived longer than those acclimated and exposed 
at 12 C, Experiment 2 shows the decline in Plasma calcium 
concentrations. In all cases some mortality had occured 
when calcium concentrations of the Plasma were below 
30 meq/L. The result indicate that temperature has a 
marked effect on the toxicity of cadmium to rainbow trout. 
Co Id-ace lima ted ( 6°C) fish showed a greater ten day 
lethal threshold concentrations and survived approximately 
twice as long as warm acclimated (18^C) trout. 
1 9 4 . BREEDING, CATFISH. 
MUKHOPADHYAY(SK) and o t h e r s . E a r l y m a t u r i t y and b r e e d i n g 
of two c a t f i s h e s H e t e r o p n e u s t e s f o s s i l f e and c l a r i a s 
b a t r a c h u s . A c t a Hydroch im. H y d r o b i o l . 1 1 , 4 ; 1 9 8 3 ; 
4 7 3 - 4 7 7 . 
D e a l s w i t h t h e e x p e r i m e n t s were p e r f o r m e d t o 
i n d u e e , e a r l y m a t u r i t y and b r e e d i n g of H, f o s s i l i s and 
C, bac t r -^ . chus . These two c a t f i s h e s a r e of c o m m e r c i a l l y 
i m p o r t a n t and w e r e e x p o s e d t o p h o t o p e r i o d i n t h e s t a t e d 
e x p e r i m e n t . 
1 9 5 . GROWTH, ABALONE. 
FOIRKIER(DA) and BREEN(PA). E s t i m a t i o n of Aba lone m o r t a l i t y 
r a t e s w i t h g r o w t h a n a l y s i s . T r a n s a c t i o n s of t h e A m e r i c a n 
F i s h p r i e s S o c i e t y . 112 , 3 ; 1 9 8 3 , May; 4 0 3 - 4 1 1 . 
D r s c r i b e s a method f o r s i m u l t a n e o u s l y e s t i m a t i n g 
Von B e r t a l a n f f y g r o w t h p a r a m e t e r s and t h e t o t a l m o r t a l i t y 
1 S.S 
r a t e from l e n g t h - f r e q u e n c y I n f o n r a t i o n . Wi th t h e d e v e l o p -
m e n t of t e c h n i q u e s t o e s t i m a t e age f r e q u e n c i e s from 
l e n g t h f r e q u e n c i e s , t h e method d e s c r i b e d h e r e was 
d e v e l o p e d and was t e s t e d on s i m u l a t e d l e n g t h f r e q u e n c y 
d a t a . E s t i m a t e d t o t a l m o r t a l i t y r a t e a t H o s k i n s I s l e t 
v a r i e d o n l y from 0 ,155 t o 0 .209 a s t h e number of age 
c l a s s e s was v a r i e d from 8 t o 1 7 , Growth m o r t a l i t y model 
f o r n o r t h e r n aba l o n e i s t a b u l a t e d . R e s u l t i n d i c a t e d t h e 
number of age c l a s s e s was 12 & 1 1 , t h e lower bound on t h e 
Brody c o e f f i c i e n t K was 0 , 2 o a a d 0 . 2 5 , On two p o p u l a t i o n 
f o r H o s k i n s I s l e t and Ramsay I s l a n d r e s p e c t i v e l y . 
1 9 6 . INFECTION, BACTERIA, STREPTOCOCCAL, SIGANUS. 
FOO(JTW) and o t h e r s . Mass m o r t a l i t y i n S i g a n u s c a n a l i c u l a t u s 
d u e t o s t r e p t o c o c c a l i n f e c t i o n . A q u a c u l t u r e . 4 9 , 3 - 4 , 1 9 8 5 , 
Nov; 1 8 5 - 1 9 5 , 
D e a l s w i t h t h e mass m o r t a l i t y i n S , c a n a l i c u l a t u s 
a s a r e s u l t of s t r u p t o c o c c a l i n f e c t i o n . Mass m o r t a l i t y 
was r e p o r t e d from t h e f i s h form s i t u a t e d n o r t h - e a s t of 
S i n g a p o r e due t o t h i s i n f e c t i o n , o t h e r s p e c i e s c u l t u r e d 
a t t h e t h i s fa rm d i d n o t show m o r t a l i t y b e c a u s e of t h i s 
i n f e c t i o n . I n f e c t i o n i n S , c a n a l i c u l a t i o n shov/ed v i o l e n t 
movement, b l i n d n e s s and change i n body c o l o u r a t i o n . 
P r e s e n c e of b a c t e r i a i n b r a i n c a u s e d t o a c u t e s e p t i c e m i a . 
Red c e l l s w e r e a l s o a t t a c k e d due t o t h i s i n f e c t i o n . 
S3 
1 9 7 . « SALMON, RIVER WYE. 
BROOKER(MP) and others. Mass mortalitus of adult salmon, 
Salmo salar, in the R. wye, 1976. Journal of Applied 
Ecology. 14, 2; 1977; 409-418. 
Deals with the mass mortality of adult salmon, 
Salmo salar due to physical, biological and chemical 
conditions in the River Wye, Wales, United Kingdom. The 
increased water temperature of this River and lov; flow 
during June 1976 resulted to the dexygenation of the 
water which was the chief factor of causing the mortality 
of S. salar. The effect of high temperature of water is 
discussed, 
198 . YIELD, RJBBON FISH. 
NARASIMHAM(KA). On f i s h e r y m o r t a l i t y r a t e s and y i e l d pe r 
r e c r u i t of r i b b o n f i s h T r i c h i u r u s l e p t u r u s L i n n a e u s . 
Ind ian J o u r n a l of F i s h e r i e s . 3o, 1; 1983, Jun ; 99-109 . 
Deals w i t h the e s t i m a t i o n of m o r t a l i t y r a t e and 
y i e l d per r e c r u i t of r ibbon f i s h e s from the Kakinada a r e a . 
Among the s p e c i e s T r i c h i u r u s l e p t u r u s Linnaeus i n t h e 
most dominant s p e c i e s and forms an impor t an t group of 
food f i s h e s . The ca th of T, l e p t u r u s in 1966 was 0,9/o 
in t o t a l f i s h p r o d u c t i o n 61.2% in r ibbon f i s h l a n d i n g . 
In 1973, the f i s h e r was good w i th a ca tch of 207.3 t . 
The t o t a l i n s t a n t a n e o u s m o r t a l i t y c o e f f i c i e n t Z was e s t i m a t e d 
i n c l u d i n g e s t i m a t i o n of n a t u r a l m o r t a l i t y M. 
Ui 
1 9 9 . NETS, GILL, iMEASUREMEN •^ . 
STEWART(PAM) and FERRO(RST). Measuremen t s on g i l l n e t s i n 
a f lume t a n k . F i s h e r i e s R e s o u r c e s . 3 , 1 ; 1985 , J a n ; 29-4 6. 
D e s c r i b e s t h e measu remen t s on d i f f e r e n t g i l l n e t s 
i n a f l u k e t a n k . N e t t i n g was c a r r i e d o u t w i t h t w i s t e d 
n y l o n t w i n e . The c u r n i n g of n e t s was p a r a b o l i c a s p h o t o -
g r a p h i c m e a s u r e m e n t s i n d i c a t e d . Head rope height^ and t h e 
n e t t i n g d r a g was i n d i c a t e d i n t e r m s of w a t e r s p e e d , 
b u o y a n c y e t c . Two t y p e s of n e t s (1) M o n o f i l a m e n t s ; (2) 
m u l t i f i l a m e n t n y l o n n e t s were u s e d . This t w i s t e d f i l a m e n t 
n y l o n n e t s showed lower d r a g t h a t M o n i f i l a m e n t n e t s , 
2 0 0 . NUTRITION, CATFISH, BRACKISH WATER. 
D3BIN0SXJN(JE) and TALABI(SO) . S t u d i e s on t h e n u t r i t i o n 
of b r a c k i s h w a t e r c a t f i s h c h r y s i c h t h y s n i g r o d i g i t a t u s : 
P r e l i m i n a r y i n v e s t i g a t i o n s on t h e p r o b a b l e u s e of v e g e t a b l e 
o i l i n c a t f i s h f e e d s , P r o c , Annu. Conf , F i s h . S o c N i g e r b . 
2 ; 1 9 8 3 ; 1 3 5 - 1 4 3 . 
Dea l s w i t h t h e n u t r i t i o n a l a n a l y s i s of b r a c k i s h 
w a t e r c a t f i s h , C, n i g r o d i g i t a t u s . The f i s h f e d on f o u r 
d i e t s N . F . , A . B . and C. f o r s e v e n w e e k s . These d i e t s 
c o n t a i n e d f i s h o i l s and v e g e t a b l e o i l s of n a r y i n g p e r c e n -
t a g e . R e s u l t i n d i c a t e d t h a t t h e d i e t c o n t a i n i n g 10.89% 
v e g e t a b l e o i l amounted t o b e s t g rowth t h a n t h e d i e t 
c o n t a i n i n g 9.09% v e g e t a b l e o i l . 
U]x 
201. DEFICIENCY, TROUT, RAINBOW. 
BEAMISH(FWH) and THOMAS(E). Effect of dietary protein and 
lipid on nitrogen losses in rainbow trout, Salmo gairdneri 
Aquaculture. 41; 4; 1984, Oct; 359-371. 
I3eals with the measurement of Nitrogen excretion 
across the gills (Z ) and in the .urine (U„) and in the 
fa%es (F ) of individual rainbow trout, S, gairdneri 
with respect to dietary protein and liped. The percentage 
of N was higher in the gills than in the urine excreted 
in the form of NH^-N. Nitrogen excretion did not reduced 
remarkable by high dietary lipid level. A combined form of 
Z and Uj- over 9 6% of total N across the gills. 
202. EVALUATION, GROWTH, SHRIMP. 
SICK(Lowell V) and others. Preliminary studies of selected 
environmental and nutritional requirements for the culture 
of Penaeid shrimp. Fishery Bulletin. 70, 1; 1972, jan; 
101-109. 
Deals with the study and an attempt was made to 
develop a suitable experimental culture system for future 
nutritional and environmental studies. Several environmental 
factor were examined, and as a result, environmental 
conditions were created which would allow acceptable 
growth and survival. Having first established suitable 
in 
culture conditions, several diets were evaluated in 
preliminary studies of the nutritional requirements. Diets 
having proteins, lipids, carbohydrates, amino acids, 
fatty acids minerals, and vitamins produced only sustained 
biomass levels. Diets having 69.5% of the total diet as 
shrimp meal produced growth to 53% combination of soy, 
casein and yeast hydrolytes revealed 39% growth. A growth 
increase of 164% was achieved with a fish meal and shrimp 
meal diet fed at 15% of biomass daily. Using semipurified 
pelleted diets, food conversion ratios were reduced by 
nearly half. 
203. HUMAN. 
TEVTSCHER(Frans!D, Fish, food and human nutrition. 
Food and Nutrition, 12, 2; 1986; 2-10. 
Deals with the motivating concern about nutritional 
situation of poor and malnourished of the small-scale 
fisheries sector. The catch brings food to the fisherman 
as fish for own consumption, or for income with which to 
buy other food. Fish as food from the nutritional point 
of view is discussed. Source of nutrients such as 
vitamins, minerals and fatty acids and their nutritive 
value are given. Per capita consumption of fish is 
presented. Between 1973 and 1983,world supplies of fish 
for direct human consumption increased by 28%, from about 
47 million tons to about 60 million tons per capita 
Consumption in developed countries increased from 23 kg/ 
year to 27 kg/year. Fish supply, consumption intervals 
o J 
1!U 
and i S o n t r i b u t i o n of f i s h t o a n i m a l p r o t e i n s u p p l i e s i n 
r e g i o n s and s e l e c t e d c o u n t r i e s a r e d i s c u s s e d and t a b u l a t e d . 
2 0 4 , MARINE FISH, BUDGET, ISRAEL. 
KROMCMD) and o t h e r s . N u t r i e n t b u d g e t of a m a r i n e f i s h pond 
i n E i l a t , I s r a e l , A g u a c u l t u r e . 5 1 , 1 ; 1985 , D^c ; 6 5 - 8 0 . 
Dea l s w i t h t h e n u t r i e n t b u d g e t f o r n i t r o g e n and 
p h o s p h o r u s f o r a m a r i n e f i s h f l e s h ( S p a r u s a u r a t a o r 
Mug i l s p . ) 3 6% of t h e n i t r o g e n and 29% of t h e p h o s p h o r u s 
w e r e d e t e r m i n e d i n t h i s f i s h d u r i n g t h e p e r i o d 1983 t o 
J u n e 1 9 8 4 . P h y t o p l a n k t o n and h e t e r o t r o p h i c a c t i v i t y were 
s u p p o r t e d by t h e f a e c a l m a t t e r of S . a u r a t a . H i g h e s t 
amount of n u t r i e n t was r e p o r t e d d u r i n g t h e p e r i o d of 
J u n e w h e r e a s t h e month O c t o b e r showed t h e l o w e s t amount of 
n u t r i e n t s . 
2 0 5 . PROTEIN, HUMAN, 
SEKl(Nobuo) and o t h e r s . S t u d i e s on m u s c l e s p r o t e i n of 
A n t a r c t i c K r i l l . B u l l e t i n of J a p a n e s e S o c i e t y of S c i e n c e 
4 1 , 1 2 ; 1 9 3 5 ; 1 2 8 7 - 1 2 9 2 . 
D e a l s w i t h t h e s t u d y of m u s c l e p r o t e i n of A n t a r t i c 
k r i l l ( F u p h a u s i a s u p e r b a . T h i s p r o t e i n t o r m s a p r o t e i n 
s o u r c e f o r human and had a f r u z i n g c a p a c i t y a t - 4 0 C, 
The a c t o m y s i n was t h e main c o n s t i t u e n t of k r i l l m u c l e p r o t e i n , 
The t o t a l e s t i m a t e d k r i l l p r o t e i n was 1 3 , 0 g/lOO g . Bu t 
Ifl4 
it decreased to 8.6 g/lOO g at 4^0 after the storage of 20 
hours. Rf^ sult showed that trypsin inhibitor effected the 
decomposition of actomysin and also during handling and 
processing of raw frozen krill. The krill protein which was 
solubilized with sodium dodecyle sulfate (SDS) showed that 
the main constituent of krill protein was actomysin and it 
was successfully prepared from raw frozen krill with the 
help of the prypsin inhibitor. 
206. NUTRITIVE VALUE, CATFISH. 
YAGANA BANO. Seasonal variations in the phosphorus contents 
of the muscle of catfish clarias batrachus L. Proceedings 
of the Indian Academy of Sciences. 91, 5; 1982, Sep; 423-426. 
Deals with the changes in muscle phosphorus contents 
in the muscle of C, batrachus L, a commercially important 
freshv/ater fish. In both the sexes, the total acid soluble 
phosphorus values in the muscle were higher from April to 
June, The inorganic phosphorus showed highest values in 
april and lowest in October. The Phospholipid content was 
highest in the month of June. Mineral contents were 
influenced by a number of factors such as age, sex and 
sexual maturity. In C. batrachus higher values of total 
acid soluble phosphorus, inorganic phosphorus and phospholipid 
were recorded in April, May and June when feeding intensity 
of fdsh was high. A grada^l decrease of these contents v/as 
I 'y.) 
recorded when gonads advanced towards maturity the values 
declined during the spawning period which indicated the 
utilization of these reserves for energy, 
207. OCEANOGRAPHIC, TRA'.^ L CATCHES, MALPE. 
PAI(Raghuvendra) and REDDY(PM). Influence of certain ocean-
ographic factors on the trawl catches off Malpe, South 
Karnataka. Indian Journal of Fisheries. 32, 2; 1985, June; 
159-173. 
Deals with a simultaneous study on oceanographic 
features and demersal fishery, carried out at Malpe in the 
South Karnataka coast, an important fishing region on the 
Wnst Coast of India. Experimental bottom trawling was carried 
out at 10, 20 and 40 m depths once a mouth during 1979, 
using M.F.V. DOLPHIN, The Prawn fishery was more abundant 
during April, 1979 at a depth of 10 m among the commercially 
important demersal fishes caught off Malpe co?st and 
contributed to the bulk of total landing which was not 
maximum during the period of study. The average trawl catch 
was lowest during August, when the average bottom water 
temperature was lowest {22,78°C), and highest during April 
when bottom temperature was highest 30.27 C, 
208, OXYGEN INTAKE,Effect of, MULLET, FRESH WATER. 
PEER MOHAMMAD (M), Effect of handling on oxygen consumption 
and ranrlom activity in the fresh water mullet Rhinomugil 
corsula (Hamilton). Proc. Indian. Aca. Sci. 91, 5; 1982, 
S~p; 4 69-472. 
Deals with the effects of handling on oxygen consumption 
and random activity in the freshwater mullet, Rhinomugil 
corsula (Hamilton). The observation were made at 30 and 35 C. 
R, corsula collected from Vaigai Reservoir in South India, 
ranged in total length from 17.0 to 17.4 cm and in weight 
from 40.5 to 43.5 g were used. The high and low rates of 
oxygen consxamption were estimated to be 98 and 115 ml/kg/hr 
(30°G) and 105 and 128 ml/kg/hr (35°C) in control fish 
(series 1); 459 and 350 ml/kg/hr at 30°C and 42o and 360 ml/ 
kg/hr at 35°C in R, corsula immediately after handling 
(series ii). The fish were excited due to handling which 
resulted in lower random activity associated with high rate 
of oxygen consumption, that is the less active the fish, 
the proportionally higher its energy cost. The values at 
30*^  and 35°C were not significantly different (P ii. 0.05), 
suggesting that the temperature effect (30°-35 C) is minor. 
209. OXYGEN INTAKE, MAJOR CARPS, INDIA. 
RAO(D Mohana) and others. Diurnal variations in the oxygen 
uptake of the juveniles of Indian major carps. Proceedings 
of the Ind-an Natural Science Academy, 48, 2; 1982; 225-228. 
Deals with the study of taking O2 in Indian major 
carps. Result indicated the remarkable difference in O2 
uptake in Indian major caps (Catla catla and labeo rohita),C. 
Catla showed high O2 uptake at 03, 09 and 15 hrs whereas 
in L. rohita it was low at 00 and 12 hrs. 
i n / 
2 1 0 . PRAWN, FRESH WATER. 
PATIL(HS) and KALIWAL(MB), I n f l u e n c e of cadmium, c o p p e r 
and z i n c on oxygen c o n s u m p t i o n r a t e of f r e s h w a t e r p rawn , 
Macrobrach ium h e n d p r s o d y a n u m . E n v i r o n m e n t s and E c o l o g y . 
1 , 3 ; 1 9 8 3 ; 1 7 5 - 1 7 7 . 
Dea l s w i t h t h e e f f e c t of cadmixim c o p p e r and z i n c 
on O2 c o n s u m p t i o n i n M. h e n d e r s o d y a n u m , 7 ,87 mg of Z i n c 
and 1.75 mg of c o p p e r r e d u c e d t h e r a t e of O2 c o n s u m p t i o n 
w h e r e a s 0 .034 mg of cadmium Enhanced t h e i n t a k e of O2 
u p t o 9 6 h r s . 
2 1 1 . PIG-FISH FARMING, INTEGRATED, ANALYSIS, ECONOMIC. 
SEVILLEJA(RC), Economic a n a l y s i s of i n t e g r a t e d P i g - f i s h 
f a r m i n g o p e r a t i o n i n t h e P h i l i p p i n e s . A g u a c u l t u r e Economics 
R e s e a r c h i n A s i a . 1982 ; 7 5 - 8 1 . 
D e a l s w i t h an e x p e r i m e n t t o d e v e l o p a s u i t a b l e 
t e c h n o l o g y f o r t h e p r o d u c t i o n of t i l o p i a u s i n g P i g m a n u r e . 
The c o m m e r c i a l P i g o p e r a t i o n s was s t u d i e d b a s e d on f i s h 
y i e l d s from e x p e r i m e n t a l P i g - f i s h t r i a l s . The e x p e r i m e n t a l 
i n t e g r a t e d P r o j e c t o p e r a t e d a t a h i g h c o s t and was n o t 
f ramed t o h i g h p r o f i t s . I t was r e v e a l e d t h a t t h i s p r o j e c t 
d e s i g n e d f o r t h e i n t e g r a t e d f i s h p r o d u c t i o n would i n c r e a s e 
t h e income of c o m m e r c i a l P i g o p e r a t i o n s and b a c k y a r d . The 
c a p i t a l r e q u i r e m e n t and r a t e s of r e t u r n were a l s o d e s c r i b e d . 
!I8 
212. PLANKTONS, POPULATIONS, PONDS, 
SIRCAR(AjiJt K) and SEN (Prasanta) . Occurrence of Plankton 
in two freshwater Ponds. Indian Biologist. 7, 1; 1975, 
Apr; 71-75. 
Deals with the study of Planktons in relation to 
fish culture in two ponds at Janal, Hoogly district. West 
Bengal, India during from January to April 1973. in January 
Zooplankton was dominated in Pond 1, while Phytoplankton 
in Pond 2. Daphnia was largely observed in Pond 1 among 
others. Phytoplankton was dominant in both the ponds during 
February, During March, Zooplankton was dominant in Pond 1 
while Phytoplankton in Pond 2. Cyclops were largely 
observed. In April Phytoplankton was dominant in Pond 1, 
while Zooplankton in Pond 2. The dominant Phytoplankters 
were chlorella in both the Ponds. 11 genera of Zooplankton 
and 16 genera of Phytoplankton were observed. Most of the 
plankton had a wide range of distribution ©nd temperature 
tolerance, 
213. POLICIES. 
KENT(George). Impact of f i she r i e s Pol icy , Food and Nutr i t ion, 
12, 2; 1986; 32-35. 
Deals with the production, consumption, t rade of 
f i sh (caught or cul tured) world wide year, in developed 
and developing coun t r i e s . About 80 mil l ion tons of f i sh 
are produced world wide each year by catch and c u l t u r e . 
in;^  
Half of the world fish production are accounted by 
developing countries. Consumption/distribution of food 
originating from fish and fishery products, 1980-1982 and 
the percentage of fish imports and exports^ 1984 in 
developed and in developing countries are tabulated. 
On national and per capita basis Fishery Policy in these 
countries are discussed. Result indicated that in a nxomber 
of countries throughout the world, the volume of fisheries 
products being exported was growing faster than the volume 
made available for domestic consumption to earn foreign 
exchange to purchase cheaper food for domestic consumption, 
214, MANAGEMENT. 
DUTTWEILER(Michael W). Use of questionnaire surveys in 
forming fishery management Policy, Trans, American Fisheries 
Society. 1C5, 2; 1976; 232-239. 
Deals with the survey technique was carried out in 
the Ojasco Lake, New York, U.S.A. to evaluate the preference 
of Owasco Lake in framing fisher management policy. 
Residents of this Lake were selected for this tSst technique. 
1092 sample of the residents of this lake were used for the 
same policy. 21% gave priority to lake trout, 17% for rainbow 
trout and 15% to village and 4 7% preferred to other species. 
Results showed an assessment of fisherman preference in 
the lake. Slightly modified saaipling technique and test 
used in this Lake can be applied in other fisheries areas. 
215. POLLUTION, PHI^ NOL, EFFECTS, AQUATIC LIFE. 
GHOSH(TK). Effect of Phenol pollution on aquatic life. 
Fnviron. & Fcol. 1, 1; 1983; 1-3. 
Deals with the effect of Phenol pollution for 
fish, plankton and worm. For this, LC^- of Phenol ranged 
from 20 to 230 ppm. Phenol at 0,71 to 4,0 ppm showed the 
normal feeding rate for exposed fish. Copopods increased 
at 1,42 ppm of Phenol whereas aquatic weeds, chironomids 
and gastropods were decreased at the same concentration. 
216. ZINC, EFFECTS, AQUATIC ECOSYSTEM. 
MUKHOPADHYAY(MK), E f f e c t of ± i n c p o l l u t i o n of f i s h and 
a q u a t i c e c o s y s t e m . Env i ronmen t and E c o l o g y . 1 ; 1 9 8 3 ; 8 9 - 9 6 , 
IDeals w i t h r e s p i r a t o r y , f e e d i n g growth and r e p r o d u c -
t i v e r a t e s and t h e s e were compared i n p r e s e n c e of z i n c 
t o d e t e r m i n e i t s e f f e c t on f i s h and a q u a t i c e c o s y s t e m . 
The c o m p a r a t i v e s t u d y was c a r r i e d o u t a t 2 . 2 7 3 - 1 1 3 . 6 5 
ppm. 2% f i s h showed e n d o s k e l e t o n a b n o r m a l i t i e s a t 1 3 , 6 ppm, 
2 1 7 . POLYCULTURE, NIGERIA. 
EKANEM(SB), P o l y c u l t u r e : A b o o s t t o t h e Green R e v o l u t i o n 
p rog ramme, P r o c . Annu, Conf, F i s h , S o c . N i g e r i a , 2 ; 1 9 8 3 ; 
1 1 7 - 1 1 9 . 
D'-'als w i t h t h e p a p e r p r e s e n t e d a t 2 Annu, c o n f . of 
t h e F i s h e r i e s S o c i e t y of N i g e r i a (FISON) e n t i t l e d on 
Hi 
Polyculture practised in Nigeria mainly on finfish. Suggestions 
for polyculture system are given and discussed such as the 
introduction of seasonal species (fresh water of crayfish) 
inclusion of macro-invertibrates and stocking of temporary 
water bodies are adversed, Polyculture of swamp rice and 
cryfish are also given. 
218. POPULATION, ANALYSIS, KING PRAWN. 
PENN{JW). Tagging experiments with western King Prawn, 
Penaeus l a t i s u l c a t u s Kishinouye: Estimation of population 
parameters . Aus t ra l ian Journal of Marine Freshwater Res. 
27, 2- 1976; 239-250. 
Deals with the tagging experiments of Penaeus 
l a t i s u l c a t u s in which 12,000 taged Prawns were re leased 
for a period of 3 months and the f i sh ing was regula ted 
by a chartered t rawler during t h i s period of experiment. 
Estimation of populat ion parameters and c a t c h - i f f o r t data were 
ca r r i ed out to ca l cu l a t e the mor t a l i t y and the c a t c h a b i l i t y 
c o e f f i c i e n t s . The temperation r e l a t i o n s h i p with respect to 
c a t c h a b i l i t y coe f f i c i en t i s a l so discussed, 
219. PLANKTON, FRESHWATER, PATNA. 
KOHLI(MP Singh) and o the r s . Seasonal changes in Plankton 
population of some freshwater ponds a t Patna, Bihar ( Ind i a ) . 
Journa l of the Inland Fisher ies Society of Ind ia . 14, 1; 
1982; Jun; 69-76. 
) 
D e a l s w i t h a t t e m p t were made t o g a t h e r c e r t a i n 
e c o l o g i c a l i n f o r m a t i o n from f r e s h w a t e r ponds a t P a t n a 
( B i h a r ) t o a b r i d g e t h e g a p . These ponds were s e l e c t e d f o r 
t h e s t u d y w e r e G a n d h i Maidan Pond,Museum Pond and S e c r e -
t a r i a t e Pond f o r a q u a c u l t u r e o p e r a t i o n . Data o b t a i n e d on 
s e a s o n a l v a r i a t i o n of a i r and w a t e r t e m p e r a t u r e pH and 
w a t e r t r a n s p a r a n c y and t h e r a t i o of Z o o p l a n k t o n t o 
P h y t o p l a n k t o n a r e p r e s e n t e d f o r r e s p e c t i v e p o n d s . Museum 
Pond was r i c h e s t i n cojpeponds w h e r e a s Gandh i Maidan and 
S e c r e t a r i a t e Ponds w e r e i n P h y t o p l a n k t o n a s o b s e r v a t i o n s 
i n d i c a t e d , 
2 2 0 , PRESERVATION, FRESHWATER, INDIA. 
DURAIRAJ(S) and KRISHNAMURTHI(S). p r e s e r v a t i o n of 
some I n d i a n f r e s h w a t e r f i s h . F i s h e r y T e c h n o l o g y . 2 3 , 2 ; 
1 9 8 6 , J u l y ; 1 1 5 . 
D e a l s w i t h t h e s t u d y of Labeo r o h i t a , C i r r h i n u s 
m r i g a l a and T i l a p i a mossambica t o d e t e r m i n e t h e s p o i l a g e 
c h a r a c t e r i s t i c s and s h e l f l i f e of t h e s e f i s h e s u n d e r t h e 
s t o r a g e ' s c o n d i t i o n i n i c e and d i s t r i b u t i o n and p r e -
c h i l l i n g of t h e f i s h p r i o r t o i c i n g on t h e s h e l f l i f e , 
L . r o h i t a and T . mossambica w e r e c o m p l e t e l y s p o i l e d a f t e r 
lO h r s a t a m b i e n t t e m p e r a t u r e ( 2 9 - 3 2 ° C ) . T o t a l v o l a t i l e 
n i t r o g e n and t o t a l b a c t e r i a l c o u n t s of t h e s e f i s h e s were 
a l s o e x a m i n e d , L. r o h i t a and i c e s t u d i e d showed t h a t 
f i s h e s be low 500 q were a c c e p t a b l e t o 6 days of s t o r a g e 
1 
21].< 
i n i c e i n p o p u l a r c o n t a i n e r a t 2 9 - 3 2 ° C . S t o r a g e s t u d i e s 
of L, r o h i t a i n d i r e c t i c i n g v s . p r e - c h i l l i n g and i c i n g a r e 
t a b u l a t e d and d i s c u s s e d , 
2 2 1 . FROZEN, MACKEREL. 
Ke(PJ ) and o t h e r s . Q u a l i t y p r e s e r v a t i o n i n f r o z e n m a c k e r e l . . 
C a n . I n s t . Food S c i . T e c h n o l . J . 9 , 3 ; 1976 ; 1 3 5 - 1 3 8 . 
Dea l s w i t h t h e q u a l i t y p r e s e r v a t i o n and s t o r a g e of 
mtkckerel f r o z e n f i s h . TEAM ( t h i o b a r b i t h e r i c a c i d m o l a r ) v a l u e , 
POV ( P e r o x i d e v a l u e ) p e r c e n t and FFA ( f r e e f a t t y a c i d ) e t c , 
w e r e u s e d t o d e t e r m i n e t h e o x i d a t i o n r a n c i d i t y d e v e l o p m e n t . 
The q u a l i t y p r e s e r v a t i o n and t h e s t o r a g e l i f e of t h e f i s h 
e x t e n d e d e f f e c t i v e l y u n d e r v a c c u m . The m a c k e r e l s t o r e d unde r 
f r o z e n c o n d i t i o n and t h e s to ra (5e l i f e t h i s f i s h s u b j e c t e d 
t o r e f r i g e r a t e d s e a w a t e r were compared by a p p l y i n g t h e 
RIM ( r a n c i d i t y i n d e x e s f o r m a c k e r e l ) . 4 mo a t t e m p e r a t u r e 
-26°C were s u i t a b l e f o r t h e s t o r a g e of good q u a l i t y m a c k e r e l . 
xMackerel packed i n CO2 was n o t much e f f e c t i v e t h a n t h e 
o r d i n a r y vaccum t r e a t m e n t . Vaccum t r e a t r e n t e x t e n d e d t h e 
s t o r a g e l i f e t o more t h a n 1 y r a t - 2 6°C. 
2 2 2 . PROCESSING, COMPUTERS, APPLICATION. 
MILLS (Edward L) anri CONFER(John L) . Computer p r o c e s s i n g of 
Z o o p l a n k t o n s A p p l i c a t i o n i n F i s h e r i e s s t u d i e s . F i s h e r i e s 
b u l l e t i r ' l e r i c ^ n F i s h e r i e s S o c i e t y . 1 1 , 1 ; 1 9 8 6 , J a n - F e b ; 
2 4 - 2 7 . 
20 
Deals with a semi automated system which allows 
projection, counting, and sizing with a measuring caliper, 
data storage and retrieval, and competation of species-size 
distribution. Application of computerized system including 
hardware and software design have been used and described 
for processing Zooplankton to studies of fish and Zooplank-
ton. Zooplankton are important in many aquatic system 
and often represent a critical link between alagae and fish. 
Zooplankton influences the algae and as food. The hardware 
used to count and measure Zooplankton. This computerised 
approach was also applied to studies of fish prey selection 
and has been discribed. 
223. PROCESSES, ENERGY, SEA FISHING. 
EDWARDSON(W). Energy cost of fishing. Fisheries News 
Institute. 15, 2; 1976; 36-39. 
Deals with the energy analysis methodology and some 
applications and its use in assessment of the sea-fishing 
process as a food production system. Scottish figures 
revealed that intensification of the fishing process has 
reached a limit.The much lower intensity of inshore 
fishing emphasized the need for the development and 
protection of this sector of the industry. 
21):) 
2 2 4 . PRODUCTION, COMl-lERCIAL, CATFISH. 
BRANHAM(L) . C a t f i s h f a r m i n g . Am. F i s h . U.S . T r o u t News. 
1 6 , 2 ; 1 9 7 1 ; 1 6 - 2 1 . 
D e s c r i b e s t h e oiDmmercial p r o d u c t i o n and t h e g r o w t h 
r a t e of c a t f i s h . I n 1970, t h e A m e r i c a n c a t f i s h i n d u s t r y -
p r o d u c e d a 50 m i l l i o n c a t f i s h f rom 5 0 , 0 0 0 a c r e s of w a t e r . 
E x p e r i m e n t s on r e a r i n g c a t f i s h i n r a c e ways i n t h e p r e s e n c e 
of h e a t e d w a t e r showed h i g h g r o w t h r a t e s i n a y r . f o r 2 
c r o p s . The f u t u r e s c i e n t i f i c . m a n a g e m e n t of c a t f i s h c o u l d 
make c a t f i s h a s a p r o t e i n s o u r c e w i t h low c o s t t h a n c h i c k e n . 
The b u l k of p r o d u c t i o n was s o l d t o food e s t a b l i s h m e n t . 
The i n c r e a s e d and e x c e s s s u p p l y of c a t f i s h l e d t o l ower 
p r i c e s and t h e e s t a b l i s h m e n t of c a t f i s h i n d u s t r y . 
2 2 5 . CHANNEL, CATFISH. 
COLE(Brian A) and BOYD(Claude E ) . F e e d i n g R a t e , w a t e r 
q u a l i t y , and c h a n n e l c a t f i s h p r o d u c t i o n i n p o n d s . The 
P r o g r e s s i v e F i s h - C u l t u r i s t . 4 8 , 1 ; 1986 , J a n ; 2 5 - 2 9 . 
D e s c r i b e s t h e i n f l u e n c e of s e v e n f e e d i n g r a t e s upon 
w a t e r q u a l i t y and c h a n n e l c a t f i s h p r o d u c t i o n , C h a n n e l 
c a t f i s h w e i g h i n g an a v e r a g e of 18 g , e a c h were s t o c k e d a t 
r a t e s r a n g i n g from l , 2 o O t o 3 4 , 6 0 0 f i s h p e r h e c t a r e . 
Maximum f e e d i n g r a t e s r a n g i n g f rom 0 t o 224 k g / h e c t a r e . 
Each pond v;as f i l l e d w i t h a 0 . 2 5 XW s u r f a c e a e r a t o r - 6 .1 KW 
206 
of aeration per hectare, Concentration of chlorophyll 
a, TAN (Phenate method), NO2-N (diazotization), COD 
(Sulfuric acid - dichromate oxidation) and CO2 increased 
and concentration of DO at dawn decreased in all ponds 
receiving feed. Strong correlations were found between 
feeding rates and phytoplankton abundance (chlorophylla), 
COD, DO, CO2 and TAN. Feeding rates increased and water 
quality deteriorated proportionally. Little aeration is 
required at feeding rates upto 5 6 kg/hectare/d. Aeration 
at 6,1 KW/hectare are when DO concentrations were low and an 
increase in net production of channel catfish at maximum 
daily feeding rates of 84 and 112 kg/hectare. The decrease 
in fish production at the two highest feeding rates was 
related to low DO concentration, but, it was likely influen-
ced by high concentration of CO2 and BH^-N. 
22 6. LAKE, MEXICO. 
JESTER(Doughlas Bj. Production of rough or commercial 
fishes in Elephant Butte Lake, New Mexico . Trans« American 
Fish. Society. 105, 2; 1976; 222-231. 
Deals with the commercial production of fishes in 
Elephant Butte Lake in SW New Mexico. Carpiodps carpio, 
Ictiobus bubalus and Cyprinus carpio contributed to 
important commercial fish group including nine game fishes. 
Biomass production of these fishes, distribution of 
production among age group, annual production Cycle and 
.ill/ 
combined p r o d u c t i o n a r e d i s c u s s e d . Biomass p r o d u c t i o n of 
C . c a r p i o and I . b u b a l u s were 2 2 ,4 00 kg and 3 1 1 , 8 5 0 kg 
r e s p e c t i v e l y f o r C , c a r p i o was 4 9 , 5 0 0 k g . 
2 2 7 . FINGERLING, SEA TROUT, PONDS, SALT WATER. 
VANCOUVER(BC). S p o t t e d s e a t r o u t f i n g e r l i n g prcff luct ion i n 
s a l t w a t e r p o n d s . World M a r i c u l t . S o c i e t y . 1 4 ; 1 9 8 4 ; 2 2 2 - 2 3 2 , 
D e a l s w i t h t h e c o m p a r i s o n of f i n g e r l i n g p r o d u c t i o n 
of s p o t t e d sea t r o u t (Cynosc ion n e b u l o s u s ) i n f e r t i l i z e d 
s a l t w a t e r ponds w i t h t h a t of 3 f e r t i l i z e d ponds which 
r e c e i v e d 4 b i l l i o n b r i n e s h r i m p n a u p l i i / h a . G r o w t h , 
s u r v i v a l e t c . w e r e n o t o b s e r v e d s i g n i f i c a n t l y . Mean t o t a l 
l e n g t h , w e i g h t and r e c o v e r y of f i n g e r l i n g s w e r e a l s o 
d e t e r m i n e d and a r e d i s c u s s e d . 
2 2 8 . INTENSIVE, GUADALUPE. 
CARMICHAEL(Gary J ) and WILLIAMSON(J H o l t ) , I n t e n s i v e 
p r o d u c t i o n of G u a d a l u p e b a s s . P r o g r e s s i v e F i s h - C u l t u r i s t . 
4 8 , 2 ; 1985 , A p r ; 1 3 3 - 1 3 5 . 
D e s c r i b e s t h e p r e s e n t s t u d y t o d e t e r m i n e of Guadulupe 
b a s s c o u l d a d a p t t o f i s h h a t c h e r y p r o d u c t i o n c o n d i t i o n s . 
One f e m a l e and f o u r m.^les hormone i n j e c t e d f i s h s t o c k e d 
i n a 0 .04 h e c t a r e spawn ing p o n d . A l l f i s h were f e d 1 , 5 - 2 , 5 
mm d i a m e t e r , B i o d i e t p e l l e t s ad l i b i t i i m . About 900 f i n g e r l i n g s 
e r e t r a n s p o r t e d and a b o u t 500 of t h e s e were used f o r 
t r a i n i n g e x p e r i m e n t s . I n i t i a l \ / e i g h t of t h e G u a d a l u p e b a s s 
w 
Od 
fingerlings were 0,32, 0.43 and 1,02 g/fish and harvested 
weight were 0,72 g/fish, 1,28 and 2.54 g/flsh respectively. 
The fish in this study grew 0.3 6-0,54 mm/d during the 
training period and at that rate or higher during the pond 
grow out period. Guadalupe bass fingerlings fed aggressively 
like large mouth toass fingerlings. Training success for the 
three size classes was 94.4, 97.6 and 100%, Result shows 
that Guadalupe bass can be raised at fish hatcheries.Finger-
ling Guadalupe bass can be successfully trained to consume 
formulated diets. 
2 29. LATES. 
RAJYALAKSHMI(T) and REDDY(DM), N o t e on g rowth and 
p r o d u c t i o n of L a t e s c a l c a r i f e r (B loch ) i n b r a c k i s h w a t e r 
i n I n d i a . J o u r n a l of '..'orId M a r i c u l t u r e S o c i e t y . 1 4 ; 1 9 8 4 ; 
2 4 4 - 2 4 5 . 
Dea l s w i t h t h e p a p e r e n t i t l e d on growth and p r o d u c t i o n 
of L, c a l c a r i f e r i n b a c k i s h w a t e r i n I n d i a p r e s e n t e d a t 15 
A n n u a l M e e t i n g of t h e World M a r i c u l t u r e S o c i e t y . Growth 
r a t e s and f e e d i n g h a b i t of L, c a l c a r i f e r i n t h e b r a c k i s h -
w a t p r f i s h f a rms i n Kakdwip and Kak inada in j n d i a a r e 
a n a l y s e d and d i s c u s s e d , 
2 3 0 . PEARL OYSTER. 
ALAGARSWAxK ,-<^.) , R e s u l t s of m u l t i p l e i m p l a n t a t i o n of n u c l e i 
i n p r o d u c t i o n of c u l t u r e d P e a r l s . I n d i a n J o u r n a l of F i s h - r i e s , 
:!().< 
Deals with the production of Pearl oys te r , Pinctada 
fucata by s ingle mult iple implantat ion of shel l -bead a t 
Tut icor in , Ind ia . The average r a t e of production of Pear l 
oys ter was 62.8% in s ingle implantation and 180.6% in 
mul t ip le implantat ion r e spec t i ve ly . The mult iple implanatation 
showed b e t t e r r e s u l t for F, oys ter production. 
2 3 1 . PLANKTON, RESERVOIR, KONAR. 
RAMAKRISHNAIAH(M) and SARI<AR(SK). P l a n k t o n p r o d u c t i v i t y 
i n r e l a t i o n t o c e r t a i n h y d r o l o g i c a l f a c t o r s i n Konar 
r e s e r v o i r ( B i h a r ) . J o u r n a l of t h e I n l a n d F i s h e r i e s S o c i e t y 
of I n d i a . 14 , 1 ; 1982 , J u n ; 5 8 - 6 8 . 
D e a l s w i t h t h e p a p e r of P l a n k t o n p r o d u c t i v i t y i n 
Konar r e s e r v o i r , a t r i b u t a r y of r i v e r Damodar i n H a z a r i b a g h 
d i s t r i c t of B i h a r i n t h e y e a r s 1972 and 1973 t o c o r r e l a t e 
t h e same w i t h c e r t a i n h y d r o l o g i c a l p a r a m e t e r s . I n 1973 
P h y t o p l a n k t o n was d o m i n a n t i n S e p - N o v . and a l s o i n A p r i l -
J u n e w h e r e a s in 1972 p h y t o p l a n k t o n was d o m i n a n t o n l y 
i n Sep tember -Movember . P h y t o p l a n k t o n and Z o o p l a n k t o n w e r e 
t h e c h a r a c t e r i s t i c f e a t u r e s of Konar r e s e r v o i r . C e r t a i n 
e n v i r o n m e n t a l f a c t o r s i n p l a n k t o n i c p r o d u c t i o n a r e a l s o 
d i s c u s s e d . 
2 3 2 , POPULATION, SALMON, ATIANTIC. 
BEARDS LEY ( G r a n t L) , C o n t r i b u t i o n t o t h e p o p u l a t i o n dynamics 
of A t l a n t i c a l b a c o r e w i t h comments on f o t e n t i a l y i e l d s . 
F i s h e r y B u l l r - t i n . 69, 4 ; 1 9 7 1 , O c t ; 8 4 5 - 8 5 7 . 
) ; i n 
Dea l s w i t h t h e p a p e r w h i c h a n a l y s e d some a s p e c t s 
of t h e p o p u l a t i o n dynamics of A t l a n t i c a l b a c o r e w i t h 
comments on p o t e n t i a l y i e l d s and s t o c k s i z e . The e s t i m a t e d 
t o t a l m o r t a l i t y c o e f f i c i e n t i n t h e Bay of B i s c a y f i s h e r y 
and i n t h e l o n g l i n e f i s h e r y were 0 . 9 6 and 0 .79 r e s p e c t i v e l y . 
The N o r t h and S o u t h A t l a n t i c l o n g l i n e f i s h e r y r e v e a l e d 
h i g h y i e l d s . The t o t a l m o r t a l i t y r a t e i n t h e N o r t h A t l a n t i c 
were e s t i m a t e d t o 0 . 5 0 , 0 . 9 6 and 1 . 4 0 . A t o t a l m o r t a l i t y 
c o e f f i c i e n t of 0 . 9 6 showed t h e m o s t s u i t a b l e p o p u l a t i o n . 
2 3 3 . SEA FISH. INDIA. 
ANON. I n d i a ' s f i s h i n d u s t r y f a i l e d t o r e a c h p l a n t a r g e t s . 
F i s h e r i e s News I n s t i t u t e . 1 5 , 5 ; 1 9 7 6 ; 2 9 . 
Dea l s w i t h t h e p o t e n t i a l p roduc$; ion of s e a f i s h i n 
I n d i a and t h e f a c t o r s which w e r e r e s p o n s i b l e f o r t h e 
d i s p a r i t y i n a c t u a l and p o t e n t i a l c a t c h e s . S t u d i e s showed 
t h a t t h e p o t e n t i a l p r o d u c t i o n w h i c h was 12-15 m i l l i o n t o n s 
of s e a - f i s h p e r y e a r . A c t u a l p r o d u c t i o n d u r i n r Mar ' af3-Mar' 74 
was 1.5 m i l l i o n t o n s from t h i s s e c t o r . The p l a n s made 
f o r t h e d e v e l o p m e n t of t h e f i s h e r y a r e d i s c u s s e d , 
2 3 4 . SHRIMP, MEXICO. 
MEXICO EXPECTS b i g e x p a n s i o n . F i s h f a r m i n g I n t e r n a t i o n a l . 
1 4 , 6; 1987 , J u n e ; 3 . 
Deals with the production of shrimp through farming 
according to the ministry report. The aquaculture section 
u 
in the M i n i s t r y of F i s h e r i e s c l a ims t h a t Mexico i s now 
among the w o r l d ' s top 2o f i s h farming c o u n t r i e s . Aquat ic 
farming w i l l c o n t r i b u t e Mexico a n o t h e r 400,000 m e t r i c tons 
of f i s h and s h e l l f i s h p r o d u c t s . Shrimp p roduc t ion i s 
expec ted t o r i s e t o 30,000 tons through farming by 1988. 
23 u n i t s involved in the c u l t i v a t i o n of shrimp in Mexico. 
2 3 5 . SUMILTON ISLAND, CORAL REEFS. 
ALACALACAC). Fish yield of coral reefs of Sumilton Island, 
Central Philippines. NRCP Research Bulletin. 3 6, 1; 1981; 
1-7. 
Deals with the fish yield of coral reefs of Sumilton 
Island, Central Philippines. The total yield of fish, 
was determined from 17 to 20 M.T./sq. Km./yr .during 1978-
1980. 13 to 24 M. T./sq. Kin/yr yield of fish obtained in 
4 years period in terms of reefs species. Result indicated 
that the coral reef of Siomilton Island was very productive. 
236. TILAPIA, RED. 
BEHRENDS(LL) and SMITHERMAN(RO). Development of a c o l d -
t o l e r a n t p o p u l a t i o n of red t i l a p i a through i n t r o g r e s s i v e 
h y b r i d i z a t i o n . World M a r i c u l t . S o c i e t y . 14; 1984; 172-178. 
Deals w i th t h e p roduc t ion of red t i l a p i a w i th 
t o l e r a n c e by h y b r i d i z a t i o n . Progeny of F-1 showed 5n% 
normal and 50/o red phenotype. Normal and red phenotypes 
showed no d i f f e r e n c e in co ld t o l e r a n c e . Mean lower l e t h a l 
]6. 
t e m p e r a t u r e f o r T , a u r e a and T, mossamblca were a l s o 
d e t e r m i n e d . F o r T, a u r e a i t was 11 ,6°C and f o r T, mossambica 
i t was 1 3 . 8 ° C . 
2 3 7 . PROJECT, ABALONE, CALIFORNIA. 
HEAL(Syd). C a l i f o r n i a p r o j e c t a ims f o r t o p p l a c e i n 
a b a l o n e c u l t u r e . F i s h Fa rming I n t e r n a t i o n a l . 14 , 6 ; 1987 , 
J u n e ; 4 . 
D e a l s w i t h t h e r e p o r t e n t i t l e d on an a m b i t i o u s new 
v e n t u r e i n c a l i f o r r c i a g rowing t h e r e d a b a l o n e . Red a b a l o n e 
i s g e n e r a l l y r e g a r d e d a s b e i n g t h e s u p e r i o r of a n i n t e r e s -
t i n g g r o u p of s e a s n a i l s . Red a b a l o n e h a s l o n g b e e n a p r ime 
c a n d i d a t e f o r a q u a c u l t u r e . The C a l i f o r n i a c o m m e r c i a l f i s h e r y 
p r o d u c e d some f i v e m i l l i o n l b of a b a l o n e mea t a y e a r . 
C u r r e n t w i l d l a n d i n g a r e more down t o 3 0 0 , 0 0 0 l b of a l l 
d i f f e r e n t p a r t s of w o r l d i s a l s o d i s c u s s e d . 
2 3 8 . PRAWN, KERELA. 
PRAVJN PROJECT f o r K e r a l a . F i s h F a r m i n g I n t e r n a t i o n a l . 14 , 
6 ; 1987 , J u n ; 5 . 
D e a l s w i t h t he U n i t e d N a t i o n s Development Progra.rme 
(UNDP) f o r s e l l i n g up a 48 h e c t a r e b r a c k i s h w a t e r Prawn farm 
a t Poyya i n t h e T r i c h u r d i s t r i c t of K e r a l a i n S o u t h e r n 
I n d i a , The f a r - was e s t i m a t e d t o c o s t a b o u t R s . 5 m i l l i o n . 
Two a q u a c u l t u r e e x p e r t s were sen+ t o t h e a r e a by Food a r d 
A g r i c u l t u r e O r i g a n i s a t i o n (FAO) f o r t h i s p u r p o s e . 
:M,i 
2 39. PROPERTIES, MILT, SALMON. 
PIIRONEN(J). Variation in the properties of milt from the 
Finnish landlocked salmon (Salmo salar, m. sebago Girard) 
during a spawning season. Aquaculture. 48, 3-4; 1985, Sep; 
337-350. 
Deals with the study of Salmo salar m, sebago Girard 
to find out the variation in the properties of milt in the 
course of a spawning season. Organic and inorganic 
components of servival Plasma were examined for this 
purpose. Results indicated the presence of some other 
osmotically active substance in servival plasma. The 
difference in the composition of milt during spawning are 
to be recommended for the development of ctYopreservation 
methods for sperm. 
240. REARING, CARPS, FRY. 
BOETTCHER(U). Experiment rear ing of fry of carp (Cyprinus 
carpio L . ) , and s i l v e r carp (Hypophthal michthys mol i t r ix 
v a l . ) with v a r i a n t s of cyprinid s t a r t e r feed CSF-A. 
Fischere-Forschung. 23, 2; 1985; 7-12. 
Deals with the experimental study of C, ca rp io , 
and s i l v e r carp with va r i an t s of cyprinid s t a r t e r feed 
CSF-A. Feed a lso included minera ls , f i sh o i l , and 
enzymatic p repara t ions . Fnzymatic preparat ions increased 
the biomass growth r a t e of carp fry but i t had no e f fec t 
on silv?=r carp f ry . ' r d i t i o n of mineral a lso gave pos i t ive 
r e s u l t s in th i s context . 
2 4 1 . REARING, FEEDS, EXPERIMENTS, LATES. 
KARMAKAR(HC) and o t h e r s . On t h e e f f i c i e n c y of some n a t u r a l 
feed f o r s u c c e s s f u l n i i rsery r e a r i n g of Lates C a l c a r i f e r 
(Bloch) by u s i n g a3x3 f a c t o r i a l exper imen t . J ^ Ind i an Soc . 
C o a s t a l A q r i c . R e s . 4, 2 ; 1986, J u l - D e c ; 133-136. 
Lates c a l c a r i f e r commonly known as "Bhetk i" in 
Wfest Bengal i s one of t h e most impor t an t c u l t i v a b l e 
ca rn ivo rous f i s h e s . In t h i s p a p e r , an a t t empt was made 
t o i d e n t i f y food pe re f e r ence of Lates of d i f f e r e n t s i z e 
groups a t e a r l y s t a g e s of t h e i r in a s t a t i s t i c a l l y des igned 
l a b o r a t o r y e x p e r i m e n t . An exper iment was des igned s t a t i s -
t i c a l l y to s t u d y the f e e l i n g h a b i t s of the p o s t l a r v a e 
of the s p e c i e s of s i z e 10-25 mm t o f a c i l i t a t e the n u r s e r y 
management of t h e s p e c i e s . Growth of the f i s h e s having 15-25 
mm s i z e s Has found t o be s i g n i f i c a n t l y b e t t e r when f i s h e s 
were fed with Mysids . 
2 4 2 . GROWTH, E f f ec t of, LAKE TROUT. 
SODERBERG (Richard W) and KRISE ('.*f i l l i a m F) . E f f e c t s of 
r e a r i n g d e n s i t y on growth and s u r v i v a l of l ake T r o u t . 
P r o g r e s s i v e F i sh - C u l t u r i s t . 48 , 1, 1986, J a n , 30-32 . 
Descr ibes t h e e f f e c t s of d e n s i t y , independent of 
w a t e r f low, on l ake t r o u t ( S a l v e l i n u s namaycush) in 
i n t e n s i v e c u l t u r e . Lake t r o u t , 6.89 in l e n g t h , were s tocked 
in 4.41 f t Cages c o n s t r u c t e d from 1/4 in p l a s t i c s c r e e n . 
'M;) 
suspended in 6 ft-diameter circular fiberglass rearing 
tanks. Initial stocking densities were 1.7, 3.4, 6,9 
and 13.8 ib/ft, respectively for the four treatments. 
Results indicated that the mortality was higher at a 
density index of 2.0 than 0.25, 0.50 and 1.0 densities. 
Mortality figures for the four replicates at the highest 
density were 5%, 6%, 25% and 65%; two of the four repli-
cates shown epizoatics of myxobacterial disease. Lake 
trout may be reared successfully at a density index of 
atleast 1,0 as concluded finally. 
2 4 3 , LARVAE, COREGONID. 
DABROWSKI(K) and KAUSHIK(SJ). R e a r i n g of c o r e g o n i d 
(Coregonus s c h i n z i p a l e a ) l a r v a e u s i n g d r y and l i v e f o o d , 
oxygen c o n s u m p t i o n and n i t r o g e n e x c r e t i o n , A q u a c u l t u r e . 
4 1 , 4 ; 1984 , O c t ; 3 3 3 - 3 4 4 , 
D'^als w i t h t h e r e a r i n g of c o r e g o n i d (Coregonus S c h i n -
z i p a l e a ) t o m e a s u r e t h e growth r a t e u s i n g d r y and l i v e 
food e t c . The mean w e i g h t s of t h e d i f f e r e n t g r o u p s of 
f i s h used in t h e s t u d y . R e s u l t showed t h e i n c r e a s e d concen-
t r a t i o n of ammonia and e x c r e t i o n in f e d f i s h i n c o m p a r i s o n 
w i t h f a s t e d c o n t r o l s and i n t h e c a s e of u r e a . 
2 4 4 , MARINE, SALMONID. 
BUEUF{G) and HARACHE(Y). Salmonid marine rearing in 
France, Journal of World Mariculture Society, 14; 1984; 
246-253. 
Mh 
Deals with the paper entitled on the status of 
marine salmonid itearing in France Coastal waters described 
the prospects and potential of marine salmonid particularly 
of rainbow trout. The total marketed production was not 
more than 45o metric tons in 1983 including the rainbow 
trout, constituted the major portion of this production. 
Production costs of the marine phase, market acceptability 
and major environmental factors such as temperature, 
salinity that influenced the fish production are discussed 
and analyzed. 
2 45. REPRODUCTION, TROUT, RAINBOW. 
KOTA(Teiichi). ' Relation between the growth and repro-
ductive characters of rainbow trout, Salmo gairdneri. 
Bulletin of Freshv/ater Fish Research Lab (Tokyof. 25, 2; 
1975; 83-115. 
Describes the relationship between the growth and 
reproductive characters of rainbow trout, S. gairdneri. 
Both mature and immature S, gairdneri were selected for 
Pond culture from 1968-72. The growth of mature was 
suppressed after attaining maturity and the percentage 
of it was affected by a genetic factor. Mature fish 
showed increased growth in length than immature fish. 
The number of mature eggs increased with the increase 
in body length. 
?A ( 
2 4 6. RESEARCH, MANAGEMENT, CANADIAN,FRESH WATER. 
REGIER(HA). Science tor the scattered fisheries of the 
Canadian interior. Journal of the Fisheries Research Board 
of Canada. 33, 5; 1976, 1213-1232. 
Deals with the research and management on Canadian 
freshwater fisheries. Some recent initiatives and to expedite 
research had been encouraged. The information related to 
Planning and decision-making on large fisheries programs 
was badly needed. Interdisciplinary and interiristitutional 
scientific networks are needed for the stimulation of 
freshwater fisheries and the same have been introduced in 
various parts of Canada in recent decades. Other some 
specific scientific contribution in fisheries are also 
discussed. 
247. RESERVOIR, SOILS, BHAVANISAGAR. 
GUPT(BP). Soil characteristics of Bhavanisagar reservoir. 
Journal of the Inland Fisheries Society of India. 14, 1; 
1982, Jun; 52-57. 
Deals with the study of bottom soil of Bhavanisagar 
reservoir for its pH, organic carbon, total nitrogen, 
C: N ratio etc. The pH of the soils was acidic and varied 
from 5.2 to 5,7. In intermediate zones and lentic zones, 
the pH was 5.2 to 5.3 whereas lotic zones had pH of 5.7. 
\vailable nitrogen and phosphorus showed higher values 
2\H 
during pre-raoneloon period than post-raonsoon period. The basin 
soil of the reservoir showed variation in chemical character-
istics in different zones. It was indicated that Bhavanisagar 
reservoir had a productive nature on the basis of chemical 
characteristics of its basin soil. 
248. SEWAGE, EFFECTS. 
GHOSH(TK) and KRISHNAMOORTHI(KP). Effect of sewage on gonad 
development and fat accumilation in fishes. Environ. & Ecol. 
4, 2; 1986, Jun; 191-196. 
Deals with the study carried out on fecundity and 
maturity index of mature fishes and artificial breeding of 
major carps (Labeo rohita, and Cirrhina mrigala, and air 
breathers (Clarias batrachus and H, fossilis) to observe 
the effect of sewage on gonad development and fat accumilation 
in these fishes. These fishes were reared in sewage pond 
effluent and clean water fertilized with commercial manures. 
Fecundity and maturity index of mature fishes did not show 
any effect of sewage pond effluent but in clarias batrachus, 
the production eggs was enhanced. Air breathening fishes 
showed good result with the application of pituitary extract 
used for induced breeding. 3.91, 0.29, 1.86 and 1,06% of 
fat accumilated in linear, muscle, testis and ovary 
respectively in the brood of C. mrigala. 
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249. SILAGE, PRODUCTION, FRY. 
STEFFENS(W) and SPANGENBERG(M). Using Zooplankton silage 
for fry production. Z. Binnefish., DDR. 32, 7; 1985; 203-207. 
Deals with the use of Zooplankt©n silage v^ich is laade 
with 20g K2S2OC+5 ml H2S0^ including 1 kg plankton for .fry 
production. Zooplankton is the best and cheap food for fry 
and juveniles. These Zooplankton are also produced naturally 
and the amount of the same may increase against the required 
amount in pond culture. 
250. SPAWNING," REARING, ANALYSIS, METAPENAEUS. 
THOMAS(MM) and others. Observation on the spawning and 
rearing of Metapenaeus dobsoni under laboratory condition. 
Indian Journal of Fisheries. 21, 2; 1974; 575-579. 
Deals with the observation on the spawning and rearing 
of M. dobsoni for commercial culturing and the fish collected 
from the Cochin's fishery ground and the experiment condition. 
Various larval stages of M. dobsoni are discribed briefly. 
Mysis larvae metamorphosid to the Postlania in 13 days and 
8 hours. 
251. STERIOD, EFFECTS, POOD CONSUMPTION, CHANNA. 
NIRMALA(ARC) and PANDIAN(TJ). Effect of steriod injection on 
food utilization in Channa striatus. Proceedings of the Indian 
Academy of Sciences. 92, 3; 1983, May; 221-229. 
Deals with the effect of a number of steriods hormones 
such as methyltestosterone (MT), testosterone (T), testosterone 
propionate (TP), estroid (ED), diethylstilbesterol (DES), 
diethylstibesteral dipropionate (DES dipro) and docabolin (DN) 
on food consumption and conversion in the economically 
important air-breathing fish channa striatus treated with 
different dosage of the selected hormones. It revealed that 
C, striatus receiving MT, Dn and T injection at higher dosages 
of 10, 20 or 30 mg/kg. The rate decreased to 82 and 77 cal/ 
gpday DES and DES dipro in lower dosages depressed food 
consumption. 20 mg TP or DES dipro and 10 mg DES or DES dipro 
significantly decreased the feeding rate compared to those 
receiving shame injection in the respective groups. T promoted 
growth along with food consumption. Individuals received the 
DES and DES dipro revealed increased growth with increasing 
dosage. 
252. STORAGE, FROZEN, PHOSPHATES, Effects of, SHRIMP. 
SHARMA(SC) and SELTZER(E). Effect of phosphates on the physi-
cochemical characteristics of freeze-dried shrimp. Journal of 
Food Science. 44, 1; 1979; 177-180. 
Deals with the effect of sodium hexametaphosphate and 
sodium tripolyphosphate called SHMP and STPP respectively to 
determine their effect on the storage stability of freeze 
dried shrimp. SHMP and STPP were used in powder and slurry form. 
Shrimp were coated with SHMP and STPP which r e su l t ed the 
re ten t ion of 0,25% of SHMP & STPP a t 75°C in 2% s a l t water 
and t h i s r e t en t ion caused rehydrat ion and sensory charac-
t e r i s t i c s within the time of shrimp. The reduct ion in 
cooking losses and considerable change in the p ro te in s t r uc 
t u r e of the product were repor ted as a r e s u l t of SHMP & STPP 
t reatment to the f reeze-dr ied shrimp. Texture, flavour and 
other c h a r a c t e r i s t i c s of f reeze-dr ied shrimp were a l s o 
examined to determine the e f f ec t of SHMP & STPP on these 
charac t e r i s t i c s . 
253. STORAGING AND STORAGE, ICE, CARPS. 
BANDYOPADHYAY(JK) and others. On the ice-storage character-
istics of Catla catla and Labeo fimbriatus. Fishery Technology. 
23, 2; 1986, Jul; 140-142. 
Deals with paper related to ice storage characteristics 
of the freshwater fish namely, Catla catla and Labeo fiiribriatus. 
Samples of these species were collected from ponds and 
Hirakud reservoir, respectively. Fishes were iced wLthin 
4 to 6 h after catchi The biochemical,bacteriological and org-
anoleptic changes had been reported on C; catla and L. fim-
briatus having weight of 500 g. In C. catla and L. fimbriatus 
fat contents were 3.04% and 4.82% respectively. Changes in 
parameters, the pH, moistur© contents, TVN and alpha amino 
nitrogen contents and P7 were investigated and tabulated 
with data. C. catla and L. fiiribriatus stored in ice for 18 
days for the study purpose. 
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254. SYNECOLOOy, ROTIFER, FRESH WATER. 
DEBAL DEB and others. Synecology of a Rotifer bloom in 
a freshwater Pisciculture Pond in West Bengal, Proceedings 
of the Indian National Science Academy. 53, 1/ 1997, Feb; 
61-67. 
Deals with the paper to explain a bloom of a rotifer 
species, Keratella tropica, Apstein, and subsequent crash 
of the production. Ttee total analysis had been to made on 
the basis of intra and inter-specific interactions in 
the background of different biotic and abiotic factors of 
a Pisciculture Pond in West Bengal, The observations confirmed 
that the low temperature favoured rotifer growth. Free C0„ 
was maximum at the bloom period. The dissolved oxygen conce-
ntration showed higher value during the growth phase of 
the rotifer but declined later. 
255, TECHNIQUES, EVALUATION, PROTEIN, QUALITY, TROUT, 
RAIBOW. 
MARCH(BE) and others. Techniques for evaluation of dietary 
protein quality for the rainbow trout (Salmo gairdneri). 
Aquaculture. 47, 4; 1985; Aug; 275-292. 
Deals with the techniques of determination of protein 
quality in S. gairdneri in relation to its body weight 
gained during the course of intake of protein sources. 
The relative efficiency of protein energy utilization were 
determined which were important in Plank protein concentrates. 
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2 5 6 . TOXICITY, CADMIUM, PRAWN, FRESH WATER. 
GHATE(HV). Gill melanization and heavy metals in fresh water 
prawns. Indian Journal of Fisheries. 31, 3; 1984, Dec; 389-393, 
Deals with the toxicity of cadmium and mercury in 
Caridina rajadhari and Macrobrachi\im kistnensis to study 
the effect on the gills. The gill blakening reaction was 
observed in Cardina but was absent in Macrobrachium. Exposure 
to mercuric chloride did not induce gill blackening in either 
species of the Prawns. The histopathological changes were 
observed in the both species and were same included 
dialatation of gillplates, breaking of cuticular lining, 
vacuolation and necrosis of the gill epithelium. The pigment 
associated with gill Iplackening was melanin. Mercury did not 
induce gill blackening in Caridina; probably it interfered 
with the process of melanin synthesis. 
257. TRADE-PATTERN. 
KENT(G). The pattern of fish trade. Iclarm News Letter. 
6, 2; 1983; 12-13. 
Deals with the pattern of trade in fish products in 
developed and in developing countries. Developed countries 
contributed the import of fish product more than they 
export. Developing countries import less than developed 
countries. Problems and remedies associated in the import 
and export of fish products are discussed. 
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"A" 
Anabas tes tudineus 
Aplocheil ichthys sp . 
Axonopus compnessus (carpet grass) 
"B" 
Bagrus meridionalis 
Bappanadu sp, 
Barbus paludinosus 
Bombay duck 
"C" 
Caridina rayadhari 
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JOSEPH(NI) 153 
JOSHI(MC) a n d MAHAJAN(SN) 3 
"K" 
KALIWAL(MB) a n d PATIL(HS) 210 
KARMAKAR(AK) a n d S I R C A R ( A j i t K) l O l 
KARMAKAR(HC) a n d MUKHOPADHYAY(MK) 120 
KARMAKAR(HC) a n d o t h e r s 241 
KAUSHIK(SJ) a n d DABRUWSKI(K) 2 4 3 
K e ( P J ) a n d o t h e r s 2 21 
KENT(G) 2 5 7 , 2 1 3 
K E P S H I R E ( B e r n a r d M) a n d M c N E I L ( W i l l i a m J ) 191 
KHAN(J A l i ) 53 
KINCAID ( H a r o l d L) 168 
^ t v3 
Entry No. 
K O H L I ( H a r j i K a u r ) a n d RAO(PV S u b h a ) 2 6 
K O H L K M P S i n g h ) a n d o t h e r s 219 
KONAR(SK) a n d SARKAR(SK) 8 7 
KONDAREDDR(P) a n d VARGHESE(TJ) 174 
K O T A ( T e i i c h i ) 2 4 5 
KOYA(PP) a n d o t h e r s 1 9 0 
K R I S E ( W i l l i a m E) a n d SODERBERG(Richard W) 242 
KRISHNAMURTHI(S) a n d DURAIRAJ(S) 220 
KROM(MD) a n d o t h e r s 204 
KULKARNl(Nanda) a n d SAKSENA(DN) 1 4 7 
KULSHRESHTHA(SD) a n d SHARMA(KP) 88 
lAING(A) 9 0 
LAKSHMAN(AK) 1 1 7 
LANDLESS(PJ) a n d EDWARDS(A) 1 6 5 
LANGER(RK) 8 0 
LAW (AT) a n d JAMALULLAIL(SR) 42 
LAZARUS(S) 1 2 8 
LEON ( K e n n e t h A) 27 
L E T T ( P a t r i c P ) a n d BENJAMINSEN(Ter j i ) 109 
L I A O d C h i u ) 19 
LIEDER(V) 1 3 9 
LGBINOSUN(JE) a n d TILABI(SO) 2 0 0 
LOVE(R M a l c o l m ) 9 1 
:: 4 'I 
Entry No. 
LOVELL(T) 85 
LOWE(D) 180 
LYNAM(S) a n d S A D L E R ( K ) 142 
MAcCRIMMON(Hugh R) a n d G O T S ( B a r r a L) 54 
MADAN MOHAN 173 
MAHAJAN(SN) a n d JOSHI{MC) 3 
MAHESWARDU(G) a n d RAJYAIAKSHMI(T) 30 
MALHOTRA(sandeep K) 13 
MALY(EJ) a n d ROCH(M) 193 
MARICHAMY{R) 4 1 
MARCH(BE) a n d o t h e r s 255 
MARCUS (0 ) 114 
MARSH(John H) JOHNSON(James H) 178 
MARUYAMA(Tame2o) 145 
MASUDA(Chlkash i ) a n d MATUDA(KO) 23 
MATUDA(KO) a n d MASUDA(Chikash i ) 23 
MCCARTHY(TK) a n d CONNEELY(JJ) 77 
McIACHIAN(A) a n d ROMER(GS) 112 
M c N J E L ( W i l l i a m J ) a n d K E P S H I R E ( B e r n a r d M) 1 9 1 
MEDDA(AK) a n d DASMAHAPATRA(AK) 60 
MENON(N C r o p i n a t h a ) 4 
MILLS ( E d w a r d L) a n d CONFER(John L) 222 
MINCKLEY(WL) a n d BARBER(V?il lard E) 55 
M I T R A ( B i s w a n a t h a n ) a n d NASER(Mohammod) 38 
MOHAMED(M P e e r ) 
MOHAMMAD ZAPAR KHAN 
MOHAMMAD ZAPAR KHAN a n d H MOHAMMAD KASIM 
MOITRA(SK) a n d RAY(AK) 
MOLLER(D) a n d HOLM(JC) 
MUKHOPADHYAY(MK) 
MUKHOPADHYAY(MK) a n d KARMAKAR(HC) 
MUKHOPADHYAY(SK) a n d o t h e r s 
MURRAY(CB) a n d BEACHAM(TD) 
MUTHU(MS) a n d o t h e r s 
"N" 
NAIR(KV S o m a s e k h a r a n ) a n d JAYAPRAKASH(AA) 
NASER(Mohannmad) a n d M l T R A ( B i s w a n t h a n ) 
NANDA KUMAR (G) 
NARASIMHAM(KA) 
NATARAJAN (AV) 
NATARAJAN(AV) a n d o t h e r s 
NATRAJAN(M) 
NE-^LAKANTANCB) and BHAT(UG) 
NIRMALA(ARC) a n d PANDIAN(TJ) 
" O " 
OFOJEIHWU(PC) a n d E J I K E ( C ) 
OKAMURA(WY) a n d SCURA{ED) 
OJIKE(NAC) 
OTA(Toru ) a n d TAKAGI(Toru) 
OYATOVE(ETO) 
" P " 
PAI(Raghuvendra) and REDDY(M) 
PANDIAN(TJ) a n d NIRMAIA(ARC) 
1 r r-, 
Entry No. 
188 
102 
106 
121 
144 
216 
120 
194 
12 
35 
95 
38 
68 
198 
65 
152 
36 
51 
251 
131 
33 
8 
176 
169 
207 
251 
2-^b 
Entry No, 
P A T I ( S ) 1 2 2 , 1 5 1 
PATIL(HS) a n d KALIWAL(MB) 210 
PEERMOHAMMED(MP) 2 o 8 
PENN(JW) 2 1 8 
PEREZ(M) a n d HARGENS(Alan R) 50 
P I IRONEN(J ) 239 
P I L L A K s . K r i s h n a ) 1 1 1 
PLANTIKOW(A) a n d PIANTIKOW(H) 64 
PLANTIKOW(H) a n d PIANTIKOW (A) 64 
PRABHAKARAN(Nalr K) lOO 
PRAKASH a n d GUPTA(RA) 132 
PRASAD(MS) a n d PRASAD ( P u s h p a ) IQ 
PRASAD(Pushpa) a n d PRASAD(MS) 10 
PUGH(John R) a n d o t h e r s 1 4 6 
"R" 
RAI2ADA(MN) a n d SINGH(CP) 14 
RAIZADA(SB) 17 
RAJAN(KV Mohan) 1 0 8 
RAJYALAKSHMI(T) a n d MAHESWARDU(G) 30 
RAJYALAKSHMI(T) a n d REDDY(DM) 229 
RAMAKRISHNAIAH(M) a n d SARKAR(SK) 2 3 1 
RAMAMOORTHI(K) a n d VENKATARAMANUJAM(K) 61 
RANADHIR(M) a n d TRIPATHl(SD) 57 
RANGASWAMY(CP) 192 
RAO(D Mohana) a n d o t h e r s 209 
4/ 
E n t r y No. 
RAO(D R a n a n a d a ) a n d GADRE(Uj jwa la V) 21 
RAO(G s y d a ) 92 
RAO(PV SiJibha) a n d K O H L I ( H a r j i t K a u r ) 2 6 
RAY(AK) a n d MOITRA<SK) 1 2 1 
RAYUDU(GV) a n d CHANDRA MOHAN(P) l 8 5 
REDDY(DM) a n d RAJYALAKHMI(T) 2 2 9 
REDDY(P) a n d o t h e r s 1 3 8 
t 
REDDY(PM) a n d P A I ( R a g h u v e n d r a ) 2 o 7 
REGIER(HA) 24 6 
R E l N l T Z ( G a r g ) 1 1 5 
ROCH(M) a n d MALY(EJ) 193 
ROMER(GS) a n d McLACHIAN(A) 112 
ROTHLISBERG(PC) a n d o t h e r s 1 8 6 
RUGLYS(MP) 1 1 6 6 
" S " 
SADLER(K) a n d LYNAM(S) 142 
SAHA(GN) 172 
SAHA(PK) a n d SINHA(M) 113 
SAKAI(K) a n d o t h e r s 62 
SAKSENN(DN) a n d KULKARNI(Nanda) 14 7 
SAMPATH(K) a n d VIVEKANANDAN(E) 149 
SANTHANAKRISHAN(G) 1 7 9 , 1 8 3 
SARKAR(Aj i t K) a n d KARMAKAR(AK) 2 31 
SARKAR(SK) 124 
SARKAR(SK) a n d KONAR(SK) 8 7 
SAUNDERS (RL) a n d BAILEY (JK) 8 9 
2 •; d 
E n t r y N o . 
SAZIMA(I) 1 4 8 
SCHABER(E) a n d BITTERLICH(G) 45 
SCHOM(CB) a n d BAKEY(JK) 15 
SCURA(ED) a n d OKAMURA(WY) 33 
SEKHARAN(KV) 31 
S E K I ( N o b u o ) a n d o t h e r s 205 
S E N ( P r a s a n t a ) a n d S I R C A R ( A j i t Kumar) 143 
S E N ( P r a s a n t a ) a n d SIRCAR ( A j i t K) ^$.2 
SEiM(\pCACCiO oiv,2>CH/VK/i.A PAN I Cf ><-:)• Sz^. 
SEVILLEJA(RC) 2 1 7 
SHAMSI(JK) a n d JAFRI(AK) 1 1 8 
SHARMA(KP) a n d KULSHRESHTHA(SD) 88 
SHARMA(SC) a n d SELTZER(E) 252 
SHEPHERD(CJ) 4 6 
SHIRVELL(CS) 7 8 
S I C K ( L o w e l l V) a n d o t h e r s 202 
SIMPSON(HJ) a n d o t h e r s 9 
SINGH(CP) a n d RAIZADA(MN) 14 
SINGHAL(RN) a n d OTHERS 7 6 
SINHA(GM) a n d DATTA(DK) 6 6 
S I R C A R ( A j i t K) a n d S E N ( p r a s a n t a ) 212 
S I R K A R ( A j i t Kvimar) a n d SEN ( P r a s a n t a ) 1 4 3 
SIVAKAMI(S) a n d o t h e r s 11 
SINHA(M) a n d SAHA(PK) 113 
SMITH(Hugh M) 9 8 
SMITHERMAN(RO) a n d BEHRENDS(LL) 23 6 
SODERBERG(Richard W) a n d o t h e r s 
SODERBERG ( R i c h a r d W) a n d KRISE ( W i l l i a m F) ^H>2. 
SOIARIN(BB) a n d UDOLISA(REK) 69 
SPANGENBERG(M) a n d STEPENS(W) 249 
SQUIBB (RL) a n d VERMEER(GK) 63 
STABLES (AK) a n d CHAPPELL(m) 4 8 
*- T * ' 
STABLES(JN) a n d CHAPPELL(LH) 167 
STEFFENDS(W) a n d SPANGENBERO(M) 249 
STEWART(PAM) a n d FEHRO(RST) 1 9 9 
SUDHAKARARAO(G) 34 
SUR(RK) a n d o t h e r s 172 
SUYAMA(M) a n d HIRAMO(T) 1 2 5 
SYED AHMED A LI a n d VATTHEESWARAN 135 
SYLVESTER(JR) 5 
II m i l 
TAKAGl(Tor^u) a n d OTA(Toru) 1 7 6 
TALABI(SO) a n d LGBINOSUN(.JE) 2 0 0 
TAVE(D) a n d T A V E ( K B ) 155 
TAVE(KB) a n d TAVE(D) 1 5 5 
TEVTSCHER(Trans) 2o3 
THOMAS(E) a n d BEAMISH(FWH) 2 0 l 
THOMAS(MM) a n d o t h e r s 2 5 0 
TRIPATHKSD) a n d HAJRA(A) 1 1 6 
TRIPATHICSD) a n d RANADHIR(M) 5 7 
TUCKER(Cra ig S) 4 7 
TUOMI(ALW) 58 
'IWEDDLE(D) 133 
"U" 
UDOLISA(REK) a n d SOLARIN(BB) 69 
UNNI(MM) 94 
UPADHYAY(SP) 141 
E n t r y N o , 
"V" 
VANCOUVER(BC) 2 27 
VANDEN B00GAART(JGM> a n d DROST(MR) 82 
VAN a n d WEERD(JH) 1 3 7 
VANDYKE(JM) a n d o t h e r s 129 
V A N H E E L ( C a t h u r i a ) 99 
VARGHESE(TJ) a n d KONDA REDDY(P) 174 
VARGHESE(TJ) a n d VIJAYAN(MM) 130 
VAT.THEESWARAN(S) a n d SYED AHMAD ALI 135 
VENKATRAMANUJAM(K) a n d RAMAMOORTHI(K) 61 
VENKATRAMIAH(A) a n d o t h e r s 119 
VERMEER(GK) a n d SQUIBB (RL) 63 
VIJAYAN(MM) a n d VARGHESE(TJ) 1 3 0 
VIVEKANANDAN(E) a n d SAMPATH(K) 149 
"W" 
WARY(Tom), E d . 73 
WEERD(JH) a n d VAN 1 3 7 
W I L L I A M S O N X J H o l t ) a n d CHRMICHAEL(Gar4f J ) 2 2 8 
WRIGHT (JM) 56 
I I Y " 
YAGANA BANO 2 0 6 
" Z " 
ZOLCZYNSKI(S t ephen J ) a n d D A V I E S ( W i l l i a m D) 1 4 0 
ZYLVA(Ray d e ) 162 
)l 
TITLE INDEX 
Entry No. 
Abundance and density of demersal fishes on the 103 
west Florida (USA) Shelf, Jan. 1978 
Achil- 128 
Age and growth of the c a t f i s h Bagrus r n e r i d i o n a l i s 133 
Gtlnther in Southern Lake Malawi. 
Age and S h e l l growth in Lingula a n a t i n a (Lam.) 3 
Alan ine anino p e p t i d a s e (AAP) a c t i v i t y i n the 64 
midgut of rainbow t r o u t (Sa lmoga i rdne r i R . ) : 
The i n f l u e n c e of feed q u a n t i t y and q u a l i t y , 
t empera tu re and o s m o l a r i t y . 
A l t e r a t i o n s t o t h e swimming performance of ca rp 1 
cypr inus c a r p i o , as a r e u l s t of t empera tu re 
a c c l i m a t i o n . 
Amer ica ' s su rpan ing F i s h e r i e s : Their p r e s e n t 98 
c o n d i t i o n and f u t u r e p r o s p e c t s , and how the 
f e d e r a l government f o s t e r s them. 
A q u a e u l t u r e • , _ ' 7 
A v a i l a b l e l y s i n e i n canned f i s h 21 
"B" 
B a c t e r i a - f o o d or food compe t i t o r s of s i l v e r c a r p , 45 
Hypophthalmichthys m o l i t r i x V a l . ? 
Bacterial pollution and nutritional aspects of 63 
larval rearing. 
Biochemical composition of Cyprinus carpio 11 
(Linnaeus) cultured in aage in relation to 
maturity. 
Bioeconomic model of harvesting a multispecies 156 
fishery. 
Bionomics of hill-stream cyprinids. III. Food, 13 
Parasites and length weight relationship of 
Garhwal mahaseer. Tor tor (Ham.). 
1 : i 
Entry No. 
Brackish-water aquaculture in Pyr i t e -bear ing 
t r o p i c a l s o i l s . 
Breeding, development and culture prospects of 17 
Himalayan barbel. 
Cage culture of red tilapia in Prawn and shrimp 33 
ponds. 
California project aims for top place in abalone 23 7 
culture. 
Canada's Atlantic Salmon: An economic evaluation 58 
of the new Brunswick salmon sports fishery. 
Cat fish egg peckle. 158 
Catfish farming. 224 
Cephalopod fishery and its marketing in India, 185 
Changes in species composition of Prawns in the 68 
trawl fishery at Mandapam, 
Characteristics of naturally spawned eggs of red 62 
sea bream, 
Chloramine-T for control of Bacterial gill disease, 44 
Clam fishery of Bulky estuary during 1978-1982 92 
Comparative developmental biology of Ch\im salmon 12 
(Oncorhynchus keta) from the Fraser River, 
British Columbia, 
Comparative study on the lipid class composition 176 
and fatty and composition of sweet smelt, 
Plecoglossus altivelis from marine and fresh 
water habitat. 
Composition and distribution of benthes in Kali 51 
Estuary Karkar, 
Computer processing of Zooplankton: Application in 222 
Fisheries studies. 
2.') 4 
Entry No. 
Cond i t i on f a c t o r i n two a i r - b r e a t h i n g f i s h e s , 38 
c l a r i a s b a t r a c h u s (Lin . ) and Hete ropneus tes 
f o s s i l i s (Bl . ) 
C o n t r i b u t i o n t o the popu l a t i on dynamics of A t l a n t i c 232 
a l b a c o r e w i t h comments on p o t e n t i a l y i e l d s . 
C u l t u r e of marine f i s h e s in I n d i a : The problems 31 
and the p r o m i s e . 
"D" 
Developing a viable fish farming industry in Nigeria 169 
Development of a cold-tolerant population of red 23 6 
Tilapia through Introgressive hybridization 
Development of heterotrophic and ammonifying bacte- 3 7 
rial population population as affected by the 
fish clarias batrachus under different experimen-
tal conditions. 
Digestibility of carpet grass (Axonopus compressus) 42 
in grass carp Ctenopharyngodon Idella (Cuvier 
and Valenciennes) 
Digestive enzymes and their relationship with the 121 
food and feeding habits in Indian freswater 
fishes Anabas testuolneus (Bloch), 
Diurnal variations in the oxygen uptake of the 209 
juveniles of Indian major carps. 
"E" 
Early maturity and breeding of two catfishes 194 
Heteropneustes fossilis and clarias batrachus. 
Ecological factors influencing the composition of 77 
the parasite fauna of the European eel, 
Anguilla anguilla (L.) in Ireland. 
Ecology of fish occurlng in shallow water Qareeks of 56 
a Nigerian mangrow swamp, 
Economicsl ways of assessing hydrography for fish 165 
farms. 
Economic analysis of composite fish culture in India 57 
2.)^ 
Entry No, 
Economic analysis of integrated Pig-fish farming 211 
operation in the Philippines, 
Ectoparasites of the freshwater food fishes of 76 
Haryana. 
Edema in spawning salmon, 50 
Effects of Ammonia on growth and sruvival of 2 
Rainbow trout in intensive static water culture. 
Effect of artificial aeration on the growth and 130 
survival of Indian major carps. 
Effect of dietary micro-algae on the quality of 125 
cultured ayu. 
Effect of dietary protein and lipid on nitrogen 201 
losses in rainbow trout, salmo gairdneri. 
Effect of exercise on feed consumption. Growth, 27 
Food conversion, and stamina of Brook Trout, 
Effect of food and span on the growth and survival 120 
of the fry of Khetki, Lates calcarifer(Bloch). 
Effect of handling on oxygen consumption and 2o8 
random activity in the freshwater mullet 
Rhinomugil corsula (Hamilton), 
Effect of inbreeding on rainbow Trout populations, 168 
Effect of lime on floculation of soil colloids in 72 
newly dug out fish ponds. 
Effect of Phenol on anabas testudineus (Bloch). 143 
Effect of Phenol pollution on aquatic life. 215 
Effect of Phosphates on the Physicocheraical 252 
characteristics of freeze dried shrimp. 
Effect of protein level and vegetable matter on ll9 
growth and food conversion efficiency, of brown 
shrimp. 
Effects of rearing density on growth and survival 242 
of Lake trout. 
Effect of selected oils on the fatty acids composi- 40 
tion and growth of Penaeus indicus. 
" 3 •• )li 
Entrry No, 
Estimation of Acute t ox i c i t y of cadmiiom, A heavy 66 
metal, in a carnivorous freshwater t e l e o s t , 
Mystus v i t t a t u s (Bloch). 
Estimation of total mortality rates of Mugil Cephalus 192 
Linnaeus in Pulicat Lake. 
Evaluation of c e r t a i n substances as growth-promoting 135 
agents for the Prawn-Penaeus i nd i cus . 
Evaluation of male hybrids of Sarotherodon spp. in 164 
Polyculture with channel c a t f i s h ( I c t a lu rus 
puncta tus ; Rafinesques) in ear then ponds in 
Puerto Rico. 
Experiment on induced breeding of the grey mullet 19 
in Taiwan from 19 63 to 1973, 
Experiment r e a r i ng of fry of Cap {Cyprinus carpio 240 
L), and s i l v e r carp (Hypophthael michthys moletr ix 
va l . ) with v a r i a n t s of Cyprinid s t a r t e r feed 
CSF-A. 
Exploi ta t ion of the lower zone of the Hooghly by 107 
migratory f i sh ing u n i t s . 
Exploratory trawl f i sh ing in Bombay - Saurashtra 100 
waters during 19 68--70. 
Export prospects of semi-processed shark f i n s . 179 
Factors influencing the eff icacy of MS-222 t o 5 
s t r iped mullet (Mugil cephalus) , 
Feeding a c t i v i t y and food hab i t s of the shad, 154 
Ethmalosa f imbriata in the coas t a l waters of 
cape Coast, Ghana. 
Feeding ecology of a southwestern cyprinid f i s h , 55 
the s|iipedace, Meda fu lg ida . 
Feeding ecology of 3 inshore f i sh species a t 81 
Marion Island (Southern Ocean) 
Feeding hab i t s and r a t e of growth of mullet f inger 153 
l ings in the Kayamkulam lake, Kerala. 
2;w 
Entry No. 
Feeding of three commercially important 79 
fish species in lake Chilwa, Malawi. 
Feeding Rate, Water quality, and channel 225 
catfish production in ponds. 
Fellet/Food calorie ratio as an index of 118 
energy assimilation in some telestean fish. 
Eish and fishery district Kota, Rajasthan. 88 
Fisheries development in Kerala 94 
Fisheries: Little energy saving expected. 90 
Fish feed and nutrition. 85 
Fish, food and human nutrition, 2o3 
Fish yield of coral reefs of Sumilon Island, 235 
Central Philippines. 
Food and habits Ilisha africana (Block) 114 
(Pisces: Clupeidae) off the Lagos coast, 
Nigeria. 
Food and feeding habits of Schizothorax 80 
Longipinnis Heckul from river Jhelum, 
Kashmir. 
Food and feeding habits of the hinese Pomfret 122 
pampus chinensis Euphrasen from the Bay 
of Bengal. 
Food and feeding habits of 3 grey mullets 84 
from the matamubury river estuary. Bangladesh. 
Food spectrur^  of trash fishes in relation to 152 
major carps in Konar and Tilaiya reservoirs 
(Bihar) , 
Food utilization and surface activity of 149 
Channa striatus fry in relation to quality 
of food. 
Gill melanization and heavy metals in fresh 256 
water Prawns. 
1A6 
Entry No, 
Growth and Prey selection by Atlantic salmon 144 
yearlings reared on live fresh water 
Zooplankton, 
Growth and survival in drainage channels of 137 
grass carps, Ctenopharyngodon idealla, fry 
and their potential for weed control. 
Growth and survival of Lake trout fed experimental 115 
starter diets. 
Growth changes in relation to food habits of 151 
silver pomfret, pampus argenteus (Euphre-
sen) , 
Growth characteristics of the northern and 140 
Florida subspecies of large mouth bass and 
their hybrid and a comparison of catchability. 
between the subspecies. 
Growth comparisons of diploid and triploid Grass 136 
carp under varing conditions. 
Growth of pre-migratory Chinook salmon in 191 
sea-water. 
"H" 
Hatchery rearing of sockeye salmon in New 161 
Zealand. 
Histochemical observation of canned fish 22 
ball collected from the local market of 
Korea, 
How to control maturity in salmon: Scottish 187 
laboratory reports on research, 
Bunan chorionic Gonadotrophin: A substitute for 18 
Pituitary gland for induced breeding. 
•I •r*l 
Impact of fisheries policy, 213 
importance of initiating research and develop-
ment on tank fisheries in Peninsular India. 97 
Importance of marketing, 180 
Entry No. 
India's fish industry failed to reach plan 233 
targets. 
Indigenous construction of fishing boats at 26 
Versova village in Maharashtra state. 
indigenous earthen pots hatchery for breeding, 157 
hatching and rearing of cultivable fishes. 
induced saltwater tolerance in connection with 83 
inorganic salts in the feeding of Atlantic sal-
mon (Salmo salar) . 
Infestations of Atlantic salmon, Salmo salar 171 
by Gyrodactylus salaris in Norwegian 
rivers. 
Influence of cadmium, copper and zinc on oxygen 210 
consumption rate of freshwater prawn, 
Macrobrachium hendersodyanum. 
Influence of certain oceanographic factors on the 207 
trawl catches off Malpe, South Karnataka, 
Influence of cowdung and mustard oil cake in 124 
the effectiveness of fertilizers in fish 
production. 
Influence of N-P-K fertilizer combination on 87 
fish. 
Influence of source and dietary lavel of energy 126 
on growth and performance in Tiger Prawn 
(Penaceus monodon F.) 
Influence of water temperature on growth of 139 
juvenile silver carp (Hypophthalmichthys 
molitrix), 
Integrated Farming. 71 
Intensive production of Guadaluke bass. 228 
International shrimp marketing situation. 186 
Kalava fisheries of Pollulrila village. 173 
2o0 
Entry No. 
Larval behaviour during growth and development of 10 
air-breathing habits in Colisa fasciatus. 
Length-frequency distribution in Cynoglossus 52 
serai-fasciatus Day on the West Coast during 
I9a0-81. 
Life history of a major carp hybrid Rohu-catla 174 
Limnology of Ramasamudra tank, 175 
Mahua oil cake in fish culture. 117 
Marine Fish marketing in India, 181 
Marine Fish marketing in India: Consumer behaviour 182 
and projected demand. 
Marine fish production and export* 141 
Mass mortality in Siganus canaliculatus due to 196 
streptococcal infection. 
Mass mortalitus of adult salmon, Salmo salar 197 
in the R. Wye, 1976, 
Measurements on gill nets in a flume tank, 199 
Measures for the development of tuna fishing in 93 
India. 
Metabolism of Puntuis sarana (Hamilton) (Pisus: 188 
Cyprinidae) in relation to random activity, 
Mexico expects big expansion. 234 
Microhabitats chosen by Brown trout for feeding 78 
and spawning in rivers. 
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